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Abstract: Background: Malignant adenomyoepithelioma (MAME) of the breast is an extremely rare breast malignan-
cy, in which they arise from either luminal epithelial or myoepithelial components, or both. At present, there is very
little clinical data of MAME. Case Report: We present two cases, one of them is a 34-year-old woman who underwent
needle biopsy for a 3.2 cm-size mass in the right breast, and the pathology was MAME of breast. Another case is
a 45-year-old woman who had a 3.0 cm-size mass in the right breast. We performed a breast-conserving surgery
and sentinel lymph node biopsy, both of which were negative. The histopathology of these two cases was invasive
carcinoma; however, these cases were eligible for MAME of the breast through combining with immunohistochemis-
try. Conclusions: MAME of the breast is very rare, and has a diverse cell morphology, which must be combined with
immunohistochemistry to make a clear diagnosis. Besides, it should be differentiated from adenoid cystic cancer,
malignant leafy tumor, spindle cell carcinoma, etc. The clinical characteristics and treatment strategies were further

discussed in combination with the literature.

Keywords: Malignant adenomyoepithelioma, breast, immunohistochemistry, CK

Introduction

Despite being first described in 1970, adeno-
myoepithelioma (AME) remains rare and poorly
understood [1]. Malignant AME (MAME) is even
unusual, and its complex biological characteris-
tics heighten diagnostic uncertainty, especially
for prognosis. At present, the clinical, radiologi-
cal, and histological data of AME are limited. In
2003, the WHO classified myoepithelial lesions
and epithelial neoplasms as breast neoplasms
and proposed that AME is a different type of
myoepithelial hyperplasia, in which a few of
myoepithelia or glandular epithelium cells may
be cancerous. In 2012, the WHO made some
adjustments to the definition of AME, that is,
MAME or AME with cancerous components are
uniformly classified as “adenoepithelial carci-
noma”, including epithelial, myogenic, and epi-
thelial-myogenic carcinomas [2].

AME has a bicellular pattern of ductal and myo-
epithelial cells [3], and MAME is extremely dif-

ficult to distinguish from AME; MAME has a
great risk of local recurrence or distant metas-
tasis [3-5]. Owing to the limited options, no
agreed treatment modality for breast MAME is
available. This work aimed to analyze MAME
through clinical characteristics, pathological
characteristics, and immunohistochemistry
and further learn about relevant experience by
reviewing the literature related to new cases
and insights into the diagnosis and treatment
of breast MAME. This study followed the regula-
tions of the National Research Ethics Com-
mittee and obtained the approval of the Clinical
Medical Research Ethics Committee of the First
Affiliated Hospital of Nanjing Medical University.
All participants volunteered for this study and
provided informed consent.

Case 1

A 34-year-old woman had a mass on the edge
of the gland in the right breast at 1-2 o'clock
with tenderness. B ultrasound revealed that the
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Figure 1. Imaging and pathological examinations in Case 1. A, B: Breast magnetic resonance imaging showed an
upper inner mass in the right breast. C: Mammary ultrasound revealed a low echoic mass. D. Pathologic finding
(H&E stain) (100 x magnification).

mass was 3.2 cm in size with hard texture,
irregular morphology, angular margins, and rich
blood flow. B ultrasound and MRI did not iden-
tify suspicious axillary lymph nodes. Chest CT
and abdominal ultrasound did not reveal dis-
tant metastases, and routine blood, carcino-
embryonic antigen (CEA), and carbohydrate
antigen (CA15-3 and CA125) were within nor-
mal limits. Biochemical examination was basi-
cally normal except for slightly low albumin
(38.4 g/L) and slightly high phosphorus (1.51
mmol/L). She denied having a family genetic
history of breast cancer. She underwent core
needle biopsy, and the pathology was malig-
nant epithelial tumor of breast. Thus, we per-
formed a breast-conserving surgery + sentinel
lymph node biopsy. The surgical specimen pre-
sented a grey-white 2.5 x 2.2 x 2 cm® mass,
and histopathology confirmed that it was inva-
sive carcinoma and sentinel lymph node with
no definite metastasis (0/4). All the cut mar-
gins were negative (T2NOMO, stage II)). Im-
munohistochemistry (IHC) showed ER (-), PR (-),

8789

Her-2 (-), Ki67 (60% +), CK5/6 (part 2+), P53
(60% 1+), S-100 (1+), Syn (), CD56 (-), CgA (-),
P63 (a few 2+), calponin (-), GATA3 (2+), SMMHC
(), CK7 (2+), and SOX10 (2+). Combined with
HE (Hematoxylin-Eosin) staining, these results
suggested that the tumor was consistent with
malignant myoepithelioma of the breast. The
patient received postoperative adjuvant che-
motherapy using the regimen of AC-T and radio-
therapy after chemotherapy (Figure 1).

Case 2

A 45-year-old woman had a mass on the edge
of the gland at 10 o’clock in the right breast,
and ultrasound revealed that the cystic mass
was 3.0 cm in size with hard texture, irregular
morphology, marginal leaf segmentation, and
rich blood flow. Breast ultrasound and MRI did
not identify suspicious axillary lymph nodes.
Chest CT and abdominal ultrasound did not
reveal distant metastases. Routine blood, CEA,
and carbohydrate antigen (CA15-3 and CA125)
were within normal limits, and biochemical
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Figure 2. Imaging and pathological examinations in Case 2. A, B: Breast magnetic resonance imaging showed an
upper outer mass on the edge of the gland in the right breast. C: Mammary ultrasound revealed a low echoic mass.
D. Pathologic finding (H&E stain) (100x magnification).

examination was basically normal except for
slightly low albumin (38.5 g/L), total cholesterol
(2.93 mmol/L), and LDL cholesterol (1.63
mmol/L). She denied having a family genetic
history of breast cancer. She received lumpec-
tomy, and frozen pathology showed breast
malignant tumor. In accordance with the preop-
erative signature, we performed breast-con-
serving surgery + sentinel lymph node biopsy.
The surgical specimen presented a grey-white
2.2 x 2.0 x 1.5 cm® mass, and histopathology
confirmed that it was invasive carcinoma with
DCIS (ductal carcinoma in situ) and sentinel
lymph node with no definite metastasis (0/5).
All the cut margins were negative (T2NOMO,
stage Il,). IHC showed ER (-), PR (-), Her-2 (-,
Ki67 (about 75%+), CK5/6 (+), Syn (-), CgA (-),
CD56 (-), P63 (+), AR (about 10% 2+), SMMHC
(perimyoepithelium -), calponin (perimyoepithe-
lium -), E-cadherin (membrane +), and p120
catenin (membrane +). Combined with HE stain-
ing, these results suggested that the tumor
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was consistent with malignant myoepithelioma
of the breast. The patient received postopera-
tive adjuvant chemotherapy using the regimen
of AC-T and radiotherapy after chemotherapy
(Figure 2).

Discussion

Breast MAME is an extremely rare malignant
tumor, and less than 100 cases of MAME have
been reported [3, 6-9]. In historical examina-
tion, AME diagnosis is difficult and requires an
experienced pathologist specializing in breast
cancer. The pathological features of MAME
have several main characteristics, such as
hyperplasia of glandular epithelial or myoepi-
thelial cells, cellular atypia, pathological nucle-
ar divisions or high mitotic index, large and
irregular nucleus, and bleeding and necrosis
occurred within the tumor [10, 11]. IHC is need-
ed for further confirmation. In general, the
staining for estrogen and progesterone recep-
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tors is mainly negative or rarely/weakly posi-
tive, HER-2 is negative, and typical myoepithe-
lial markers including CK5/6, P63, SMA, and
S100 are positive [12]. Small-molecule cyto-
keratins, including CK7, CAM 5.2, and EMA, are
also positive [3]. Therefore, the diagnosis of
this disease requires accurate detection and
well-informed pathologists.

For patients with MAME, the stage of axillary
node is vital. Although the tumor is infiltrative,
rare axillary lymph node metastases occur and
most patients have no clear sentinel lymph
node metastasis during surgery [13, 14]. In our
reported cases, the patients received sentinel
lymph node biopsy and no lymph nodes were
positive, which finding is consistent with most
reports. Owing to the rarity of MAME, no stan-
dard treatment guidelines, including adjuvant
chemotherapy and/or radiotherapy, have been
established. However, some have recommend-
ed that adjunctive therapy for conventional
breast cancer can be adopted for MAME [15],
although no evaluation of efficacy has been
conducted. In our cases, although no definite
metastasis was observed in the sentinel lymph
nodes, the mass was about 3 cm. Therefore,
the patients received postoperative adjuvant
chemotherapy with the regimen of AC-T. Xu et
al. [16] reviewed 47 MAME cases and disclosed
15 patients with metastasis accompanied by
poor prognosis [16]. A retrospective study of
the prognosis of 110 patients with MAME
showed that the expected 5-year overall sur-
vival of MAME patients is approximately 74.4%
[7, 17]. Therefore, MAME requires a systemic
and comprehensive treatment, including sur-
gery, chemotherapy, radiotherapy, endocrino-
therapy, target drugs, and even immunothera-
py. For follow up on long-term prognosis, addi-
tional cases are needed to obtain clinical
evidence.

Ginter et al. [18] confirmed that MAME has
AKT1, PIK3CA, and HRAS mutation which has
an important effect on PI3BK/AKT/mTOR path-
way. The PISK/AKT/mTOR signaling pathway
has a profound influence on breast cancer and
is associated with cell proliferation, apoptosis,
invasion, metastasis and DNA repair, and now
some inhibitors are used in clinics, such as
everolimus, temsirolimus, and sirolimus [19].
Additional cases are needed to confirm wheth-
er these drugs are also effective against MAME.
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An EGFR gene amplification has also been
reported in MAME. Most current studies on
EGFR gene amplification mainly focused on
lung cancer, suggesting that these target drugs
may also be effective against MAME. However,
in our cases, hormone receptors were all nega-
tive and these drugs may have no effect. Thus,
other target drugs for MAME must be
developed.

Conclusion

We reported two cases of MAME that received
breast-conserving surgery and SLNB, followed
by adjuvant chemotherapy and radiotherapy.
Owing to the rarity of MAME, no systemic treat-
ments have been established. Therefore, the
management of MAME will benefit from a
multidisciplinary and shared decision-making
approach to provide prevention and cure meth-
ods and the most appropriate treatment strat-
egy for these patients.
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