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Case Report
Breast mucoepidermoid carcinoma:  
a case report and review of literature
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Abstract: Breast mucoepidermoid carcinoma (MEC) is clinically rare, with an estimated incidence of 0.2-0.3% of all 
primary breast tumors. To date, only 41 cases have been reported in the literature. Herein, we present a case of 
breast MEC diagnosed at our hospital. The clinicopathologic features were preliminarily discussed by reviewing the 
literature. A 42-year-old Chinese woman presented with a lump in her right breast that was detected approximately 
three months prior. A microscopic examination showed that the breast MEC was composed of different proportions 
of mucinous cells, intermediate cells, and epidermoid cells. Most mucinous cells were positive for cytokeratin 7, 
while the epidermoid and intermediate cells were positive for p63 and cytokeratin 5/6. All tumor cells were nega-
tive for other myoepithelial markers, such as calponin. Tumor cells did not express estrogen, progesterone, or the 
HER-2/neu protein. After the patient underwent mastectomy, she was diagnosed with a low-grade mucoepidermoid 
carcinoma based on the clinical, histologic, and immuno-phenotypic characteristics. Our findings provide further 
insight into the pathologic mechanism of MEC, as correct diagnosis is essential for patient management.
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Introduction

Breast cancers are the most common type of 
malignant tumor among Chinese women, of 
which the most common subtype is nonspecific 
invasive carcinoma. Salivary gland-like tumors 
of the breast are extremely rare and resemble 
primary salivary gland tumors. Mucoepider- 
moid carcinoma (MEC) is rarely diagnosed in 
the breast, and due to its rarity, the under-
standing of its clinicopathologic features is lim-
ited. The estimated incidence is 0.2 to 0.3% of 
all breast tumors [1]. Herein, we report a new 
case of MEC arising in the breast. We review 
the clinicopathologic correlation of 41 cases 
with breast MEC reported in English literature 
between 1979 and 2020. Our aim was to deep-
en the understanding of this rare, primary 
tumor subtype in order to improve its diagn- 
osis.

Materials and methods

Paraffin-embedded tissue samples from the 
MEC patient were obtained from the Depart- 

ment of Pathology at the Affiliated Hospital of 
Southwest Medical University in December 
2018. The diagnosis was confirmed by histopa-
thology. The patient’s clinicopathologic data, 
including age, tumor size, gender, tumor grade, 
operative approach, and follow-up information, 
were also obtained. The specimens were fixed 
with 4% formaldehyde solution, and paraffin 
embedding was performed routinely. After en- 
zymatic digestion, continuous sections were 
performed and stained using hematoxylin, eo- 
sin, and Alcian blue (AB) (pH 2.5). For immuno-
histochemistry, a traditional EnVision method 
was used. All procedures were supervised and 
granted approval by the Ethics Committee of 
the Affiliated Hospital of Southwest Medical 
University (KY2019242).

Results

Clinical findings

A 42-year-old Chinese woman was hospitalized 
with complaints of a painful mass in her right 
breast that was detected three months prior. 
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On physical examination, a well-circumscribed 
mass was detected by palpation of the outer 
and lower quadrant of the right breast. No nip-
ple discharge or additional abnormalities were 
observed. The physical examination of the left 
breast was normal. Upon axillary examination, 
lymph nodes were not detected. Additionally, 
the patient had no family history of breast car-
cinoma. The patient developed menarche at 
age 15. Breast ultrasonography reported an 
irregular 2.6×1.8 cm cystic and solid lesion of 
the right breast (Figure 1) with poor sound 
transmission in the dark area, thick walls, and 
visible light band separation. The lesion was 
considered likely to be benign. Therefore, the 
patient underwent a lumpectomy. Half a year 
later, the patient underwent an improved radi-
cal mastectomy on the right side of the breast 
and axillary lymph node dissection at another 
hospital. There was no axillary lymph node 
metastasis, and no surgical complications  
were identified. After surgery, the patient took 
oral chemotherapy, of which the details are 
unknown. At the 12-month follow-up, the pa- 
tient did not present with any local or distant 
recurrence.

Histopathological findings

Visual inspection of the excised tumor revealed 
a solid cystic, well-circumscribed lesion with a 
gray and white cut surface that measured 
2.6×1.8×0.8 cm in volume. Microscopically,  
the tumor was comprised of solid neoplastic 
nests and cystic cavities filled with mucoid ma- 
terial (Figure 2A). Additionally, the cystic cavi-
ties accounted for approximately 30% of the 

tumor. Similar to salivary glands, the breast 
MEC was formed of different proportions of 
mucinous cells, intermediate cells, and epider-
moid cells (Figure 2B). The neoplastic nests 
consisted largely of epidermoid cells. Mucinous 
cells were round-to-oval in shape, the cyto-
plasm contained mucoid vacuoles, and their 
nuclei were round and had coarse chromatin. 
Intermediate cells were few, small, and round  
in shape, with unclear boundaries, oval nuclei, 
and small nucleoli. Epidermoid cells were larger 
in size, polygonal in shape, had clear boundar-
ies, and abundant eosinophilic cytoplasm. 
Keratosis was not observed. All the tumor cells 
lacked cell atypia. Furthermore, mitotic activity 
was scanty, and necrosis was absent. No inva-
sion of nerves or lymphatic vessels was obse- 
rved.

Immunohistochemical findings

For breast MEC, each type of tumor cell has its 
own unique immune markers. Thus, immuno-
histochemistry was utilized to help identify cell 
types. Most intermediate and epidermoid cells 
were positive for p63 (Figure 3A) and cytokera-
tin 5/6. Mucinous cells strongly expressed 
cytokeratin 7 (Figure 3B). Myoepithelial mark-
ers, such as calponin were negative across all 
tumor cells (Figure 3C). Tumor cells did not 
express estrogen, progesterone, or the HER-2/
neu protein. The mucoid material that filled 
cysts was positive for AB-PAS (Figure 2C). 
Additionally, 10% of tumor cells were positive 
for Ki-67 and p53.

Pathological diagnosis

Combining histopathologic and immunohisto-
chemical results, this patient was diagnosed 
with a case of breast MEC with no evidence of 
lymphatic or vascular permeation. There were 
no tumor cells found in surgical margins. Acc- 
ording to the Elston and Ellis grading system 
[2], this case was classified as low-grade.

Discussion

First described by Foote et al. [3] in 1945, MEC 
is a malignant tumor that occurs in the salivary 
glands. It can also occur in the lungs, bron- 
chus, esophagus, thyroid, and other parts [4-6]. 
In 1979, Patchefsky et al. were the first to 
report primary MEC of the breast [7]. MEC 
belongs to the salivary gland-like neoplasms 

Figure 1. Ultrasonography showing a cystic lesion of 
the right breast.
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group. It is exceedingly rare and has an esti- 
mated incidence of 0.2% to 0.3% of all breast 
tumors. Some authors believe that the true 
incidence is higher than that reported in litera-
ture as some cases are misdiagnosed as carci-
nomas with squamous differentiation [8].

At present, only 41 cases have been reported 
in English literature. We reviewed all cases and 
found that all patients were female, aged 29- 
86 years, and had a maximum tumor diameter 
ranging from 0.5 to 10 cm, with an average of 
3.4 cm. Grossly, MEC can present as a solid 
nodule or a cystic lesion that is well-circum-
scribed or ill-defined. Table 1 summarizes the 
clinicopathologic characteristics of the 41 pre-
viously reported cases, as well as this case.

Histologically, normal mammary gland tissue 
and salivary glands are exocrine glands that  
are composed of tubules and acini that is 
derived from the embryonic ectoderm and 
shares a similar cellular composition. Both con-
sist of luminal epithelial cells that are surround-

ed by myoepithelial cells. These structural simi-
larities generate comparable neoplastic lesi- 
ons. Thus, breast MEC shares morphologic fea-
tures and an immunophenotype with salivary 
gland MEC [9].

Microscopically, several types of cells can be 
seen in varying proportions including basaloid, 
intermediate, epidermoid, and mucinous cells. 
Basaloid cells are typically small and oval. They 
have oval nuclei and appear at the circumfer-
ence of neoplastic nests. Mucinous cells are 
large and have a pale cytoplasm, and their 
nuclei are located in the margin of neoplastic 
nests. Intermediate cells are large and have 
eosinophilic cytoplasm; their nuclei are elliptic, 
and their nucleoli are small. Epidermoid cells 
are larger than intermediate cells, polygonal, 
and have eosinophilic cytoplasm. Their nuclei 
are round to elliptic, and the cells are rarely 
keratinized [10]. Low-grade breast MEC mainly 
consists of mucinous cells, which can account 
for more than 50% of the tumor. The MEC tumor 
cells can form irregular sheets and often form 

Figure 2. Histopathologic features of mucoepi-
dermoid carcinoma of the breast. A. The lesions 
are constituted by solid neoplastic nests and 
scattered cystic spaces filled with mucoid mate-
rial; (×100). B. Three cell types were observed in 
mucoepidermoid carcinoma. Intermediate cells 
are on the left (red arrow); epidermoid cells are 
localized centrally (black arrow); (×100). C. AB-
PAS stains show numerous mucinous cells in the 
invasive component (The arrow points to mucoid 
material); (×100).
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cystic cavities of different sizes. Mucous cells 
can cover the epidermoid cells or be mixed in 
with the epidermoid cells. High-grade breast 
MEC consists mainly of intermediate and epi-
dermoid cells, with few mucous cells, the latter 
of which usually account for less than 10% of 
the tumor. The neoplastic cells show obvious 
atypia, with more mitosis, and the tumor can be 
seen infiltrating into the surrounding tissues.

The immunohistochemistry of breast MEC is 
unique. It often demonstrates a basal-like and 
a typically triple-negative immunophenotype, 
with the absence of estrogen, progesterone, 
and HER2 receptors [11]. However, unlike other 
triple-negative breast cancers, they have a bet-
ter prognosis [12]. We have found reports [13] 

that tumor cells exhibit lower levels of hormon- 
al receptor expression, but all cases present a 
good prognosis. CK7 was mainly expressed in 
cells in the center of the tumor nest and cyst 
cavity. CK14 was mainly expressed in cells in 
the outer layers of neoplastic nests. Basaloid 
and intermediate cells were positive for P63, 

and were negative for smooth muscle actin and 
calponin.

Regarding treatment, there is currently no  
standard therapeutic regimen for breast MEC, 
probably due to its rarity. Treatment can invo- 
lve surgery, radiotherapy, and chemotherapy. 
For patients with high-grade malignancy and 
strong invasiveness, whole-breast radical sur-
gery and axillary lymph node dissection should 
be performed. In the case of low-grade malig-
nancy, the tumor must be excised by complete 
resection of the tumor.

The prognosis of breast MEC is favorable, but 
the histologic grade is an important prognostic 
factor. Tumors of high grade have poorer prog-
nosis, while those with low grade are opposite. 
Yan [14] summarized the characteristics of 
high-grade MEC, which include rare presence 
of cystic components (less than 20%), neural 
invasion, tumor necrosis, four or more mitotic 
figures per 10 high-power field, and anaplasia. 
Among the 41 cases we reviewed, there were 

Figure 3. Immunohistochemistry of mucoepi-
dermoid breast carcinoma. A. Epidermoid and 
intermediate cells are positive for p63, where-
as mucinous cells around the microcysts and 
toward the cystic lumen are mostly negative 
(The arrow points to a positive stain); (×100). 
B. Glandular cells are positive for CK 7 (The 
arrow points to a positive stain); (×200). C. 
Tumor cells are negative for calponin; (×100).
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Table 1. Summary of reported cases of breast mucoepidermoid carcinoma from 1979 to 2020

No. Author [ref.] Year Age 
(years) Site Size 

(cm) Grade Surgical Approach Lymph node 
metastasis Distant Metastasis Follow-up, 

(months) Status

1 Present case 2020 42 Right 2.6 LG MRM NA No 12 Alive
2 Mingfei Yan et al. [14] 2019 60 Right 1.9 LG lumpectomy NA No 60 Alive
3 Burghel et al. [15] 2018 73 Left NA LG NA 0/2 No NA NA
4 Sherwell-Cabello et al. [16] 2017 86 Left 6 LG MRM NA No 3 Alive
5 Cheng et al. [13] 2017 39 Right 1.5 LG MRM 3/18 No 156 Alive
6 49 Left 1.5 LG MRM 0/17 No 41 Alive
7 66 Left 1.3 LG Mastectomy + SLD 0/6 (SLD) No 9 Alive
8 61 Left 3 LG Mastectomy + SLD 0/3 (SLD) No 4 Alive
9 Fujino et al. [17] 2016 71 Right 1.7 IG Mastectomy + SLD 0/NA No NA NA
10 Palermo et al. [18] 2013 80 Right 4 HG NA 0/NA No NA NA
11 Turk et al. [19] 2013 40 Right 5.5 NA MRM 1/24 No 5 Alive
12 Basbug et al. [20] 2011 69 Left 10 HG MRM 0/12 No 12 Alive
13 Camelo-Piragua et al. [1] 2009 49 Right 4 IG MRM 1/3 No 8 Alive
14 Hornychova et al. [9] 2007 63 Right 1.8 HG SM + LND 0/17 No 18 Alive
15 30 Left 8 LG MRM 0/NA No 60 Alive
16 Horii et al. [21] 2006 54 Left 2.5 LG Mastectomy + LND 0/NA No 36 Alive
17 Gomez-Aracil et al. [22] 2006 69 Right 7.5 HG MRM + LND 24/28 No 54 Alive
18 Di Tommaso et al. [23] 2004 80 Left 0.5 LG Excision NA No 5 Alive
19 29 Left 0.8 LG Excision NA No 90 Alive
20 54 Left 1.5 LG Quadrantectomy + LND NA No 13 Alive
21 55 Left 1.1 IG Quadrantectomy + LND NA No 3 Alive
22 36 Left 0.6 HG Quadrantectomy + LND NA No 18 Alive
23 Terzi et al. [24] 2004 79 Right 8 HG MRM 4/14 No NA NA
24 Tjalma et al. [25] 2002 58 Right 3.5 HG RM 1/17 Yes 156 Alive
25 Berry et al. [26] 1998 51 Left 3.5 HG Mastectomy + LND 0/NA No NA NA
26 Markopoulos et al. [27] 1998 40 Right 2 HG Wide local excision + LND 0/NA No 60 Alive
27 Chang et al. [28] 1998 54 Left 4.5 HG MRM 0/9 No 48 Alive
28 Luchtrath and Moll [29] 1989 60 NA 5 HG RM 12/18 Yes, (bone) 30 DOD
29 Pettinato et al. [30] 1989 72 Right 7 HG MRM 16/19 Yes, (lung) 10 DOD
30 Hanna and Kahn [10] 1985 51 Left 2 NA MRM 0/NA No 8 Alive
31 31 NA NA NA MRM 2/18 No 14 Alive
32 Hastrup and Sehested [31] 1985 59 Left 1 HG RM 0/4 Yes, (lung and liver) 25 DOD
33 Leong and Williams [32] 1985 57 Left 3.5 HG SM 0/20 Yes 7 DOD
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34 Ratanarapee et al. [33] 1983 27 NA NA HG NA 6/15 Yes 14 DOD
35 Fisher et al. [8] 1983 65 Right 2 LG Lumpectomy NA No 60 Alive
36 71 Left 2 LG MRM 0/19 No 48 Alive
37 57 Right 2.5 LG MRM 0/11 No 120 Alive
38 49 Right 3.7 LG RM 0/13 No 108 Alive
39 60 Left 4 LG SM NA No 48 Alive
40 Kovi et al. [34] 1981 46 Left 11 HG MRM 17/19 NA NA NA
41 Patchefsky et al. [7] 1979 66 Right 1.3 LG RM 0/20 No 94 DOR
42 70 Right 5 LG Quadrantectomy NA No 10 Alive
Abbreviations: LG = low grade; HG = high grade; IG = intermediate grade; MRM = modified radical mastectomy; SLD = sentinel lymph node; DOD = died of disease; DOR = died of 
other reasons; SM = simple mastectomy; RM = radical mastectomy; LND = lymph node dissection; NA = not applicable.
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16 high-grade cases, 19 low-grade, 3 interme-
diate, and 3 that had unclear grading. Among 
those with high-grade MEC, five patients died 
from the disease within 7 to 30 months after 
diagnosis. Importantly, each of these 5 cases 
developed distant metastasis. On the other 
hand, none of the cases with low-grade MEC in 
the literature died of breast MEC. Thus, low-
grade MEC does not display aggressive behav-
ior, whereas high-grade usually exhibits aggr- 
essive behavior, with frequent metastasis to 
axillary lymph nodes and distant organs.

Conclusion

In summary, breast MEC is extremely rare. Its 
pathologic characteristics and biologic behav-
ior are different from that of invasive carcino-
ma. Although most cases present with a triple-
negative subtype, a good prognosis is expect- 
ed.
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