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Abstract We describe a patient who was admitted to our
hospital with an enlarged left lobe of the thyroid gland.
Since fine-needle aspiration showed atypical follicular
cells, a surgical exploration followed. Owing to exten-
sive tumor infiltration into the surrounding tissues cura-
tive surgery was not possible, and only an incisional bi-
opsy was taken. Histological examination of this biopsy
revealed a mixed tumor composed of epithelial and myo-
epithelial cells. A primary thyroid tumor, metastasis of a
salivary gland, and a skin appendage tumor could be ex-
cluded based on clinical examination, conventional his-
tology, and immunohistochemistry. A tumor of the left
breast treated 12 years earlier had originally been classi-
fied as an intraductal/intracystic carcinomawith focal in-
vasion, but was re-examined. Using immunohistochem-
istry, the breast tumor was reclassified as a malignant ad-
enomyoepithelioma. The current tumor was apparently a
metastasis from this primary breast tumor. An updated
review of the literature is given, including current
knowledge on histological and immunohistochemical
features of adenomyoepithelioma of the breast, with spe-
cial attention to the reported pathological characteristics
of recurrent and malignant tumors. Based on the reported
pathological characteristics of recurrent and metastatic
tumors we offer a diagnostic tool for identifying poten-
tially malignant and recurrent tumors.
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Introduction

Adenomyoepithelioma is a rare primary tumor of the
breast in women. It consists of epithelial cells accompa-
nied by myoepithelial cells. Both cell types are normally
present in glandular tissue of the breast. In 1970, Ham-
perl [23] became the first to describe a primary breast
adenomyoepithelioma. Since then, reported cases have
frequently been presented in small numbers or as single
casereports[1, 5, 7, 9-14, 16, 18, 22, 24, 26, 28, 29, 31,
33, 34, 3644, 49, 50, 53, 55, 59, 62, 6466, 68-70], and
occasionally in larger series [20, 32, 45, 48, 60]. The age
of the patients so far reported ranges from 24 to 82
years, with a mean of 58 years. Only two cases have
been described in men [3, 58].

Although most of the adenomyoepitheliomas reported
have been considered to be benign [10, 16, 19, 22-24,
26, 31, 32, 36, 48-50, 55, 58, 60, 62, 63, 66, 68], they
can recur localy [7, 20, 28, 32, 37, 42, 45, 48, 53, 60,
64, 69], progress subsequently to a (more) malignant
state [20, 28, 32, 42, 45, 53, 60], and give rise to metas-
tases [9, 20, 32, 37, 45, 53, 60, 64]. Morphological fea-
tures of malignancy that could predict the potential for
local recurrence and/or metastasis are not well estab-
lished.

We describe a 64-year-old woman with the very rare
presentation of metastasis in the thyroid gland from a
malignant adenomyoepithelioma of the breast 12 years
after excision of the primary tumor.

Case report
Clinical presentation

A 64-year-old woman was admitted to our hospital with com-
plaints of palpitations, perspiration, loss of weight, and intolerance
to heat. She had felt a tumor in the left lobe of her thyroid gland.
Modified radical mastectomy had been performed for an invasive
carcinoma of the left breast 12 years earlier.



Fig. la—f Metastatic tumor of thyroid. a The epithelial component
displaysirregular tubuli, partly dilated with pale moderately cellu-
lar areas of the myoepithelial component in between. b Extensive
necrosis in partly solid and partly papillary tumor. ¢ Solid area of
pale myoepithelial cells with atypical nuclel surrounding a few tu-
buli. d PAS-positive, diastase-resistant material around and within

the myoepithelial component, representing basement membrane
material. Immunohistochemistry. e The epithelia cells were
strongly positive and the myoepithelial cells slightly positive for
keratin CAM 5.2. f The myoepithelia cells were strongly positive

for smooth muscle actin apha-Sm-1
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Table 1 Immunohistochemical characteristics of the thyroid me-
tastasis (TM), the primary breast tumor (PBT), and the reported
adenomyoepitheliomas (RA)2 (ND not done, + positive reaction, —
negative reaction, F+ focally positive, +/— positive as well as neg-
ative reaction reported, (+) positive reaction in minority of report-
ed cases)

Markers Epithelial cells Myoepithelial cells
T™ PBT RA TM PBT RA
EMA ND ND + ND ND -
Cytokeratin + + + + F+ +/—
CAM 5.2 + + + + F+ +/—
Prekeratin ND ND + ND ND -
CEA + + + + + +/—
GCDFP-15 - F+ +- - F+ +/—
Estrogen receptor - F+ +H- - - -
Progesteronereceptor ND ND +- ND ND -
Vimentin F+  F+ - + + +/—
S100 protein - - —(+) + + +
Smooth muscle actin -~ — - - + + +
Chromogranin - - - - - -
Desmin ND ND - ND ND -

aRA based on 43 reported studies

Physical examination revealed an asymmetrical enlarged mul-
tinodular palpable thyroid, with an elastic mass on the left side.
No palpable lymph nodes were found, and further physical exami-
nation, which included the skin and salivary glands, showed no
abnormalities.

Histological analysis was required since fine-needle aspiration
cytology revealed follicular cells with marked atypical features.

At surgical exploration, alarge tumor was found in the left thy-
roid lobe, infiltrating the surrounding muscles, the esophagus, and
the tracheal wall and obliterating the left internal jugular vein. Be-
cause curative surgery was not possible, only an incisional biopsy
was taken.

Pathological examination

The entire biopsy specimen, 1.5 cm in size, was processed for fro-
zen section. The hematoxylin and eosin (HE)-stained slides revealed
an invasive carcinoma infiltrating the muscle. After routine formalin
fixation (4% buffered formalin) and paraffin embedding, the tumor
was evaluated (Fig. la—d). The tumor did not show features of a
thyroid carcinoma. Rather, a biphasic structure was seen with two
distinct cell types. Thefirst cell type consisted of small cubic or col-
umnar cells with eosinophilic cytoplasm forming ducts, dlit-like
spaces or dightly cystic structures, and sometimes trabeculae,
which suggested an epithelia origin. Within the lumina, a periodic
acid—Schiff (PAS)-positive, diastase-resistant, secretion was found,
with dlightly positive staining of the apical portion of the cytoplasm
of the epithelial cells. The epithelial cells also showed some glyco-
gen (PAS-positive, diastase-digestible, granules) in the cytoplasm.
Few mitoses were present. The second cell type consisted of larger
polygonal cells with clear cytoplasm and pleomorphic nuclei with
one or more prominent nucleoli and numerous mitoses. These cells
surrounded the former cells or were separated off in solid nests or
strands, which suggested a myoepithelial origin. Around and partly
within the groups of these myoepithelia cells, PAS-positive and di-
astase-resistant, eosinophilic hyaline material was found. This sug-
gests basement membrane materia. The cells contained a large
amount of glycogen. Necrotic areas were also present.

To exclude thyroid carcinoma and to confirm the diagnosis of
a mixed epithelial and myoepithelial tumor, immunohistochemis-
try was performed (Table 1). In summary, the markers for thyroid
malignancies (thyroglobulin and calcitonin) were negative. The
epithelial component of the tumor was strongly positive for differ-

ent types of keratins and other epithelial markers. The myoepithe-
lial component of the tumor was strongly positive for (smooth)
muscle actin, vimentin, and S100 protein (Fig. le, f). Between
10% and 25% of the epithelial cells and between 25% and 50% of
the myoepithelial cells were positive for MIB-1 (Ki-67). The re-
sults confirmed the biphasic, mixed epithelial and myoepithelial,
character of the tumor and ruled out a primary tumor of the thy-
roid.

Re-examination of the cytological slides from the fine-needle
aspiration of the tumor revealed atypical cells arranged in small
cohesive groups with some solitary cells and atypical haked nuclei
with round to oval and partly irregular outlines, and dispersed fine
granular chromatin with one or more easily recognizable nucleoli.
Immunocytochemistry showed that the atypical cells were positive
for alpha Sm-1 and vimentin, and negative for keratin and thyro-
globulin. These results corresponded to the myoepithelial compo-
nent of the tumor described above.

Because the medical history included a primary invasive carci-
noma in the left breast that had been treated 12 years earlier by
modified radical mastectomy, the pathology of this tumor was re-
examined. The original pathology report of the biopsy specimen
described a tumor measuring 1.6 cm in diameter with partly well-
circumscribed and partly irregular borders. Histological examina-
tion (Fig. 2a—d) revealed that the tumor had a mostly solid and fo-
cally papillary aspect with central necrosis, focal hemorrhage, and
fibrosis. A fibrous pseudo-capsule was most frequently found. In
addition, focally invasive growth in adipose tissue was found. The
tumor contained two different cellular components. The first com-
ponent had an epithelial aspect forming glandular structures with
ducts, dlit-like spaces, cystic spaces, or papillary configurations.
Some intraductal epithelial proliferation was seen with clinging,
micropapillary, cribriform, or solid aspects. The epithelia cells
were cubic or columnar with eosinophilic cytoplasm, slightly
pleomorphic nuclei containing recognizable nucleoli, and up to 9
mitoses per 10 high-power fields (HPF; 400x). The cells contained
intracellular glycogen and in the lumina a PAS-positive, diastase-
resistant, secretion was found, with slightly positive staining of
the apical portion of the cells. In addition, focal sguamous meta-
plasia was present. Some of the cells also showed prominent eosi-
nophilic globules in their cytoplasm, suggesting an apocrine ori-
gin. The second component had myoepithelial characteristics with
cells arranged around the epithelial structures formerly described,
in one or more layers, or forming solid nests or strands. These
cells were large, mostly polygonal, and partly flattened, with clear
or faintly eosinophilic cytoplasm. They contained round to oval or
elongated, partly irregular, moderately to strongly pleomorphic,
hypochromatic nuclel with one or more easily recognizable nucle-
oli (Fig. 2d). Most of the cells also contained glycogen (Fig. 2e, f).
Mitoses were numerous (up to 28 per 10 HPF, 400x). All 13 axil-
lary lymph nodes were negative.

The immunohistochemical analysis of the breast tumor re-
vealed very similar results to that of the thyroid tumor (Table 1,
Fig. 3a—d). Between 5% and 10% of the epithelial cells and be-
tween 10% and 20% of the myoepithelial cells were positive for
MIB-1.

On the basis of both conventional light microscopical evalua-
tion and the immunohistochemical analysis, the diagnosis of ma-
lignant adenomyoepithelioma was made, and we concluded that
the tumor of the thyroid gland was a metastasis from this primary
breast tumor. The patient was first treated with chemotherapy (cy-
clophosphamide, methotrexate, 5-fluorouracil), but because there
was no response, this was followed by local radiation therapy with
the addition of Adriamycin. She died 10 months after diagnosis of
the thyroid metastasis, probably of complications of extensive re-
gional disease (no autopsy was performed).

Discussion

Adenomyoepitheliomas frequently appear in the salivary
glands and the skin. They are composed of an admixture
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Fig. 2a—f Primary breast tumor. a The tumor had a lobulated as-  epithelia cells with clear cytoplasm, hypochromatic nuclei with
pect with a fibrous capsule (right side) and a large area of necrosis  one or more easily recognizable nucleoli, and mitoses surrounding
(Ieft side). b Tumor area with papillary growth. ¢ Irregular tubuli  some tubuli. e, f The cytoplasm of the myoepithelia cells showed
surrounded by pale atypical polygonal myoepithelial cells, infil- a strong granular staining with PAS (e€), which disappeared with
trating fat tissue. d Solid area of severely atypical polygonal myo- diastase digestion (f), representing glycogen
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Fig. 3a—d Primary breast tumor. Immunochistochemistry. a Strong
positive reaction of the epithelial cells for keratin CAM 5.2. b—d
The myoepithelia cells were strongly positive for vimentin (b),
muscle actin HHF35 (c), and S100 protein (d)

Ly e

of epithelial and myoepithelial cells. So far, a total of
123 cases have been described in the breasts of women
[1, 5, 7, 914, 16, 18, 20-24, 26, 28, 29, 31-34, 3645,
48-50, 53, 55, 59, 60, 62, 6466, 68-70], including
some cases termed as “mixed” salivary-type adenoma
[35], benign mammary myoepithelioma [63], clear cell
hydradenoma [19], and adenomyoepithelioma associated
with low-grade adenosguamous carcinoma [25]. In addi-
tion to adenomyoepitheliomas, pleomorphic adenomas
and adenoid cystic carcinomas aso show an admixture
of epithelial and myoepithelial cells, abeit in a rather
distinct, easily distinguished, manner [2, 34, 46, 52, 67].
Tumors composed exclusively of myoepithelial cells are
usually called myoepitheliomas [4, 6, 8, 15, 17, 27, 30,
47, 48, 51, 54, 56, 57, 61].

Patients with an adenomyoepithelioma of the breast
usually present with a palpable mass [1, 3, 5, 7, 9-14,
16, 18, 20, 22, 26, 28, 29, 31-34, 3641, 4345, 48, 50,
53, 55, 58-60, 62, 64—66, 69]. Some adenomyoepithelio-
mas may be nonpalpable and can only be distinguished
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on a mammogram [32, 49, 68]. The mammogram usually
displays a well-circumscribed density [3, 10, 11, 14, 22,
24, 36, 44, 49, 58, 60, 62, 66, 68]. In addition, some may
include microcalcifications[10, 12, 49, 62].

Gross examination of the tumor usually reveals a
well-defined, firm, hard, elastic, rubbery, or indurated
mass, but sometimes it can be soft or have irregular bor-
ders. The size of the tumor can range from 0.5 to 10 cm.
On the cut surface, the tumor is usually solid, but papil-
lary growth or cystic structures may be found as well.
Foci of hemorrhage or necrosis may also be seen [1, 3, 5,
7, 10, 11, 13, 14, 16, 18, 20, 24, 26, 28, 29, 31-34,
36-41, 43, 44, 48, 50, 53, 58-60, 62, 65, 66, 68—70].

Upon microscopical examination, the tumor can be
found to be delineated by atrue or pseudo-capsule and is
composed of an epithelial and myoepithelial component.
Depending on the relative abundance of each of the two
different components, their respective growth patterns,
and cytological appearances, the tumors can have a great
variability in histological presentation. The epithelia
component may form solid nests or groups, ducts, cystic,
trabecular, pseudo-papillary, or papillary structures. The
epithelial cells usually have a cubic or cylindrical shape.
Their cytoplasm is mostly eosinophilic, but can aso be
clear or amphophilic. A PAS-positive, diastase-resistant,
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secretion can be seen at the lumina side of the cyto-
plasm and/or in the lumen. The epithelial cells can also
have apocrine features and may show squamous or muci-
nous metaplasia. Occasionally, a sebaceous cell popula-
tion may be seen. Nuclear atypia has been described. Mi-
toses are usually scanty, but a mitotic count of up to 10
per 10 HPF has been reported. Sometimes atypical duc-
tal hyperplasia is present, and even ductal carcinoma in
situ can be seen. The myoepithelial component is ar-
ranged around the epithelial component and can form
solid strands, trabeculae, or even larger sheets. The myo-
epithelial cells are embedded in or surrounded by a basal
lamina. They are usually polygonal or spindle shaped.
Their cytoplasm is usually clear, but may also be eosino-
philic, pale, pink, or amphophilic. Sometimes dense hya-
lin-like cytoplasm is found giving the cells a plasmacy-
toid appearance. PAS-positive, diastase-digestible, gran-
ular staining of the cytoplasm representing glycogen is
often seen, especialy in the cells with clear cytoplasm.
Nuclear atypia may be present as well. Mitotic counts
ranging from O to 16 per 10 HPF have been reported.
The tumor may contain foci of necrosis, and sometimes
calcifications are present. Multifocal tumor spread is oc-
casionally seen, with satellite nodules around the main
tumor. It may also be associated with so-called adeno-
myoepithelial adenosis [1, 3, 5, 7, 9-14, 16, 18, 20,
22-24, 26, 28, 29, 31-34, 36-45, 48-50, 53, 5860, 62,
6466, 68—70].

Immunohistochemistry is very helpful in distinguish-
ing the two cell types (Table 1) [1, 3, 5, 9-14, 16, 18, 20,
22, 25, 26, 28, 29, 31, 32, 34, 36-45, 48-50, 53, 58-60,
62, 6466, 63, 69].

Tavassoli [60] has proposed a subclassification of
adenomyoepitheliomas into three types; tubular, lobulat-
ed, and spindle-cell types. Our case fulfills the criteria of
the lobulated type, with one or more layers of polygonal
myoepithelial cells arranged around the epithelial cells,
frequently with the formation of solid groups of myoepi-
thelial cellsaswell (Figs. 1, 2).

As intimated previously, most of the reported adeno-
myoepitheliomas have been considered to be benign [10,
16, 19, 22-24, 26, 31, 32, 36, 48-50, 55, 58, 60, 62, 63,
66, 68], and in other cases no judgement was given about
the benign or malignant nature of the tumors[1, 3, 5, 13,
21, 29, 33-35, 38, 39, 41, 43, 44, 59, 65]. Loca recur-
rences have been described in 20 patients [7, 20, 28, 32,
37, 42, 45, 48, 53, 60, 64, 69]. The frequency of recur-
rences ranged from one to six. The time within which the
recurrences occurred ranged from 4 months to 23 years
after initial diagnosis. The likelihood of recurrence
seems to be associated with incomplete removal [48], the
presence of cellular pleomorphism [7, 14, 32, 45, 64,
69], mitoses [7, 14, 37, 42, 45, 53, 60, 64, 69], necrosis
[37, 45, 60Q], invasion of the surrounding tissue [45, 53],
and association with other types of malignant tumors,
such as undifferentiated carcinoma [37], invasive ductal
carcinoma [45], leiomyosarcoma [7], myoepithelial car-
cinoma [60], acantholytic squamous cell carcinoma [20],
and osteosarcoma [53].

The total of 125 cases included 35 in which the tu-
mors were considered to be potentially malignant [7, 9,
11, 14, 18, 20, 25, 28, 32, 37, 40, 42, 45, 53, 60, 64, 69,
70] on the basis of either the features of the adenomyo-
epithelioma itself or the association with other types of
malignant tumors (Table 2). The presence of mitoses [7,
9, 11, 14, 18, 32, 37, 40, 42, 45, 53, 64, 69, 70], with mi-
totic counts of up to 16 per 10 HPF [9, 14, 18, 32, 40,
42, 45, 64, 69], cellular pleomorphism [7, 9, 11, 18, 20,
32, 40, 45, 64, 69], necrosis [32, 37, 45, 70], high cellu-
larity [37, 70], invasion of the surrounding tissue [40, 45,
53], overgrowth by myoepithelia cells [7], and the pres-
ence of satellite foci [7] were considered to be features
of malignancy. Malignant tumors reported in association
with adenomyoepithelioma were adenoid cystic carcino-
ma [14], undifferentiated carcinoma[37], invasive ductal
carcinoma [45, 53], leiomyosarcoma [7], myoepithelial
carcinoma [9, 60], adenosguamous carcinoma [20, 25],
acantholytic sguamous cell carcinoma [20], osteosarco-
ma [53], and undifferentiated malignant spindle cell tu-
mor [53]. Thirteen of the 35 tumors recurred locally [7,
20, 28, 32, 37, 42, 45, 53, 64, 69] (37%), and in 5 of
these cases systemic metastases developed [20, 32, 37,
53, 64]. A total of 8 cases with metastases have been re-
ported in the literature. The sites of metastases were the
axillary lymph nodes [9, 60], the lungs [20, 32, 37, 53,
64], the brain [32, 45], and the bones [9]. Features of the
primary tumors that metastasized were similar to those
of locally recurrent tumors, namely cellular pleomor-
phism [9, 32, 45, 64], high mitotic count [9, 32, 37, 45,
64], necrosis [32, 37], and association with undifferenti-
ated carcinoma [37], myoepithelial carcinoma [9, 60],
acantholytic squamous cell carcinoma [32] and osteosar-
coma[53]. Recurrences were reported in 5 of the 8 cases
with metastases [20, 32, 37, 53, 64]. In our case, the tu-
mor was characterized by moderate to severe cellular
pleomorphism, especialy of the myoepithelial compo-
nent, high mitotic count for both the epithelia (9 per 10
HPF) and the myoepithelial component (28 per 10 HPF),
focal invasive growth, and necrosis. These are al poten-
tial features for malignancy.

Table 2 summarizes those histopathological features
of the tumors that may predict the likelihood of recur-
rence and metastasis. The presence of such features of a
given tumor could then result in a more extensive local
treatment. In some cases systemic therapy may even be
considered.

Because of this entity’s potential for local recurrence
and subsequent malignant progression, adenomyoepithe-
liomas should preferably be treated by wide local exci-
sion. We consider our case a representative example of a
malignant adenomyoepithelioma, although the peculiar
site of the metastasis and the 12-year time span between
the primary tumor and the appearance of systemic metas-
tasis seem somewhat atypical. Based on the reported
pathological characteristics of recurrent and metastatic
tumors we offer a diagnostic tool (Table 2) for classify-
ing adenomyoepitheliomas with respect to the ability of
recurrence and metastasis.



Acknowledgements We thank Dr. A. Bult (Middlebury College,
Vermont, USA) for his valuable comments on the manuscript.

References

1

10.

11.
12.
13.

14.

15.

16.
17.
18.

19.

20.

21.
22.

Accurso A, Donofrio V, Insabato L, Mosella G (1990) Adeno-
myoepithelioma of the breast. A case report. Tumori 76:
606-610

. Ballance WA, Ro JY, El-Naggar AK, Grignon DJ, Ayala AG,

Romsdahl MG (1990) Pleomorphic adenoma (benign mixed
tumour) of the breast. An immunohistochemical, flow cyto-
metric, and ultrastructural study and review of the literature.
Am J Clin Pathol 93:795-801

. Berna JD, Arcas |, Ballester A, Bas A (1997) Adenomyoepi-

thelioma of the breast in a male. AJR Am J Roentgenol
169:917-918

. Bigotti G, Giacomino Di Giorgio C (1986) Myoepithelioma of

the breast: histologic, immunologic, and electromicroscopic
appearance. J Surg Oncol 32:58-64

. Birdsong GG, Bishara HM, Costa MJ (1993) Adenomyoepi-

thelioma of the breast: report of a case initially examined by
fine-needle aspiration. Diagn Cytopathol 9:547-550

. Brasseur P, Hustin J, Collard M (1990) Tumeur du sein a cel-

lules myoépithéliales. A propos d une observation. J Belge
Radiol 73:197-200

. Cameron HM, Hamperl H, Warambo W (1973) Leiomyosar-

coma of the breast originating from myothelium (myoepitheli-
um). J Pathol 114:89-92

. Cartagena N, Cabello-Inchausti B, Willis I, Poppiti R (1988)

Clear cell myoepithelial neoplasm of the breast. Hum Pathol
19:1239-1243

. Chen PC, Chen C-K, Nicastri AD, Wait RB (1994) Myoepi-

thelial carcinoma of the breast with distant metastasis and ac-
companied by adenomyoepithelioma. Histopathology 24:
543-548

Choi JS, Bae JY, Jung WH (1996) Adenomyoepithelioma of
the breast. Its diagnostic problems and histiogenesis. Yonsel
Med J 37:284-289

Decorsiére JB, Bouissou H, Becue J (1985) Problémes posés
par I’ adénomyoépithéliome du sein. Gynecologie 36:221-227
Decorsiere JB, Thibaut I, Bouissou H (1988) Les proliféra-
tions adéno-myoépithéliales du sein. Ann Pathol 8:311-316
Diomandé MI, Ehouman A, Boni SA, Biay C (1994) Réflex-
ions a propos d'un cas d’ adénomyoépithéliome du sein. Arch
Anat Cytol Pathol 42:328-329

Dorpe J van, Pauw A de (1998) Adenoid cystic carcinoma
arising in an adenomyoepithelioma of the breast. Virchows
Arch 432:119-122

Enghardt M, Hale JH (1989) An epithelial and spindle cell
breast tumour of myoepithelial origin. An immunohistochemi-
cal and ultrastructural study. Virchows Arch [A] 416:177-184
Erlandson RA (1989) Intriguing case: benign adenomyoepi-
thelioma of the breast. Ultrastruct Pathol 13:307-314
Erlandson RA, Rosen PP (1982) Infiltrating myoepithelioma
of the breast. Am J Surg Pathol 6:785-793

Eusebi V, Casadei GP, Bussolati G, Azzopardi JG (1987) Ade-
nomyoepithelioma of the breast with a distinctive type of apo-
crine adenosis. Histopathology 11:305-315

Finck FM, Schwinn CP, Keasbey LE (1968) Clear cell hydrad-
enoma of the breast. Cancer 22:125-135

Foschini MP, Pizzicannella G, Peterse JL, Eusebi V (1995)
Adenomyoepithelioma of the breast associated with low-grade
adenosquamous and sarcomatoid carcinoma. Virchows Arch
427:243-250

Greenberg M (1996) Diagnostic pitfalls in the cytological in-
terpretation of breast cancer. Pathology 28:113-121

Gupta RK, Dowle CS (1998) Immunocytochemical study in a
case of adenomyoepithelioma of the breast. Diagn Cytopathol
18:468-470

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

45.
46.

165

Hamperl H (1970) The myothelia (myoepithelia cells). Nor-
mal state; regressive changes; hyperplasia; tumours. Curr Top
Pathol 53:161-220

Hock YL, Chan SY (1994) Adenomyoepithelioma of the
breast. A case report correlating cytologic and histologic fea-
tures. Acta Cytol 38:953-956

Hoeven KH van, Drudis T, Cranor ML, Erlandson RA, Rosen
PP (1993) L ow-grade adenosquamous carcinoma of the breast.
A clinicopathologic study of 32 cases with ultrastructural anal-
ysis. Am J Surg Pathol 17:248-258

Jabi M, Dardick I, Cardigos N (1988) Adenomyoepithelioma
of the breast. Arch Pathol Lab Med 112:73-76

Kermarec J, Plouvier S, Duplay H, Daniel R (1973) Tumeur
mammaire a cellules myo-épithéliales. Etude ultrastructurale.
Arch Anat Pathol 21:225-231

Kiaer H, Nielsen B, Paulsen S, Sgrenzen IM, Dyreborg U,
Blichert-Toft M (1984) Adenomyoepithelial adenosis and low-
grade malignant adenomyoepithelioma of the breast. Virchows
Arch [A] 405:55-67

KoyamaM, Kurotaki H, Yagihashi N, et al (1997) Immunohis-
tochemical assessment of proliferative activity in mammary
adenomyoepithelioma. Histopathology 31:134-139

Kuwabara H, Uda H (1997) Clear cell mammary malignant
myoepithelioma with abundant glycogens. J Clin Pathol 50:
700-702

Laforga JB, Aranda FI, Sevilla F (1998) Adenomyoepithelio-
ma of the breast: report of two cases with prominent cystic
changes and intranuclear inclusions. Diagn Cytopathol 19:
55-58

Loose JH, Patchefsky AS, Hollander 1J, Lavin LS, Cooper HS,
Katz SM (1992) Adenomyoepithelioma of the breast: a spec-
trum of biologic behavior. Am J Surg Pathol 16:868-876
Lukin LJ, Weinstein SR (1997) Test and teach. Number eighty
two. Part 1. Pathology 29:41, 88

McCluggage WG, McManus DI, Caughley LM (1997) Fine
needle aspiration (FNA) cytology of adenoid cystic carcinoma
and adenomyoepithelioma of breast: two lesions rich in myo-
epithelial cells. Cytopathology 8:31-39

McClure J, Smith PS, Jamieson GG (1982) “Mixed” salivary
type adenoma of the human female breast. Arch Pathol Lab
Med 106:615-619

Meunier B, Levéque J, Le Prise E, Tas P, Grall JY (1995) Ad-
éno-myoépithéliome du sein. A propos d'un cas et revue de la
littérature. J Gynecol Obstet Biol Reprod 24:158-161

Micha M, Baumruk L, Burger J, Maiihalova M (1994) Ade-
nomyoepithelioma of the breast with undifferentiated carcino-
ma component. Histopathology 24:274-276

Niemann TH, Benda JA, Cohen MB (1995) Adenomyoepithe-
lioma of the breast: fine-needle aspiration biopsy and histolog-
ic findings. Diagn Cytopathol 12:245-250

Nilsson B, Wee A, Rauff A, Raju GC (1994) Adenomyoepi-
thelioma of the breast. Report of a case with fine needle aspi-
ration cytology and histologic, immunohistochemical and ul-
trastructural correlation. Acta Cytol 38:431-434

Nomura K, Fukunaga M, Uchida K, Aizama S (1996) Adeno-
myoepithelioma of the breast with exaggerated proliferation of
epithelial cells: report of acase. Pathol Int 46:1011-1014
Parks RW, Clarke MAR, Cranley B (1997) Adenomyoepithe-
liomaof the breast. Int J Clin Pract 51:414-415

Pauwels C, De Potter C (1994) Adenomyoepithelioma of the
breast with features of malignancy. Histopathology 24:94-96

. Plaza JA, Lopez JI, Garcia S, De Miquel C (1993) Adenomyo-

epithelioma of the breast. Report of two cases. Arch Anat
Cytol Pathol 41:99-101

. Pogacnik A, Golouh R, Flezar M (1997) Adenomyoepithelio-

ma of the breast diagnosed by fine needle aspiration (FNA)
biopsy; a case report. Cytopathology 8:45-52

Rasbridge SA, Millis RR (1998) Adenomyoepithelioma of the
breast with malignant features. Virchows Arch 432:123-130
Ro JY, Silva EG, Gallager HS (1987) Adenoid cystic carcino-
ma of the breast. Hum Pathol 18:1276-1281



166
47.

48.
49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

Rode L, Nesland JM, Johannessen JV (1986) A spindle cell
breast lesion in a 54-year-old woman. Ultrastruct Pathol 10:
421425

Rosen PP (1987) Adenomyoepithelioma of the breast. Hum
Pathol 18:1232-1237

Rubin E, Dempsey PJ, Listinsky CM, Crowe RD, Page DL
(1995) Adenomyoepithelioma of the breast: a case report.
Breast Dis 8:103-109

Saez A, Serrano T, Azpeitia D, Condom E, Moreno A (1992)
Adenomyoepithelioma of the breast; a report of two cases.
Arch Pathol Lab Med 116:36-38

Schiirch W, Potvin C, Seemayer TA (1985) Malignant myoepi-
thelioma (myoepithelial carcinoma) of the breast: an ultra-
structural and immunocytochemical study. Ultrastruct Pathol
8:1-11

Sheth MT, Hathway D, Petrelli M (1978) Pleomorphic adeno-
ma (“mixed” tumour) of human female breast mimicking car-
cinoma clinico-radiologically. Cancer 41:659-665

Simpson RHW, Cope N, Skadlovad A, Michal M (1998) Malig-
nant adenomyoepithelioma of the breast with mixed osteogen-
ic, spindle cell, and carcinomatous differentiation. Am J Surg
Pathol 22:631-636

Soares J, Tomasic G, Bucciarelli E, Eusebi V (1994) Intralob-
ular growth of myoepithelial cell carcinoma of the breast. Vir-
chows Arch 425:205-210

Stuckey JH, Valente PT, Durr N (1990) Rare and uncommon
benign breast lesions. potentia pitfalls in breast fine needle
aspiration cytology (abstract). Acta Cytol 34:756

Tama M (1992) Intraductal growth of malignant mammary
myoepithelioma. Am J Surg Pathol 16:1116-1125

Tama M, NomuraK, HiyamaH (1994) Aspiration cytology of
malignant intraductal myoepithelioma of the breast. A case re-
port. Acta Cytol 38:435-440

Tamura G, Monma N, Suzuki Y, Satodate R, Abe H (1993)
Adenomyoepithelioma (myoepithelioma) of the breast in a
male. Hum Pathol 24:678-681

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Tamura S, Enjoji M, Toyoshima S, Terasaka R (1988) Adeno-
myoepithelioma of the breast. A case report with an immuno-
histochemical study. Acta Pathol Jpn 38:659-665

Tavassoli FA (1991) Myoepithelial lesions of the breast. Myo-
epitheliosis, adenomyoepithelioma, and myoepithelial carcino-
ma. Am J Surg Pathol 15:554-568

Thorner PS, Kahn HJ, Bauma R, Lee K, Moffatt W (1986) Ma-
lignant myoepithelioma of the breast. An immunohistochemical
study by light and electron microscopy. Cancer 57:745-750
Torlakovic E, Ames ED, Manivel JC, Stanley MW (1993) Be-
nign and malignant neoplasms of myoepithelia cells: cytolog-
ic findings. Diagn Cytopathol 9:655-660

Téth J (1977) Benign human mammary myoepithelioma. Vir-
chows Arch [A] 374:263-269

Trojani M, Guiu M, Trouette H, De Mascarel 1, Cocquet M
(1992) Malignant adenomyoepithelioma of the breast; an im-
munohistochemical, cytophotometric, and ultrastructural study
of acase with lung metastases. Am J Clin Pathol 98:598-602
Valente PT, Stuckey JH (1994) Fine-needle aspiration cytology
of mammary adenomyoepithelioma: report of a case with intra-
nuclear cytoplasmic inclusions. Diagn Cytopathol 10: 165-168
Vielh P, Thiery JP, Vdidire P, De Maublanc MA, Woto G
(1993) Adenomyoepithelioma of the breast: fine-needle sam-
pling with histologic, immunohistologic, and electron micro-
scopic analysis. Diagn Cytopathol 9:188-193

Waelt JD van der, Rohlova B (1982) Pleomorphic adenoma of
the human breast. A report of a benign tumour closely mim-
icking a carcinomaclinically. Clin Oncol 8:361-365

Weidner N, Levine JD (1988) Spindle-cell adenomyoepithelio-
ma of the breast: a microscopic, ultrastructural, and immuno-
cytochemical study. Cancer 62:1561-1567

Young RH, Clement PB (1988) Adenomyoepithelioma of the
breast; a report of three cases and review of the literature. Am
J Clin Pathol 89:308—-314

Zarbo RJ, Oberman HA (1983) Cellular adenomyoepithelioma
of the breast. Am J Surg Pathol 7:863-870



