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Mucoepidermoid carcinoma (MEC) is a common malignancy of the salivary

glands, accounting for 10-15% of salivary gland tumors. It mostly occurs in the

salivary glands and very rarely in the lungs andmammary glands. The incidence of

breast MEC is only 0.2% to 0.3% of all primary breast tumors. Pulmonary MEC

accounts for only 0.1-0.2% of all lung tumors. This report presents two cases of

MEC occurring in rare locations: the left lower lung and the breast. Both cases

presented different clinical features and histopathological characteristics. The

immunohistochemical analysis of Ki-67, CK5/6, P63 and other positive results

also confirmed the diagnosis. Surgical resection was the primary treatment in

both cases, with the patient with lung involvement additionally receiving

chemotherapy and radiotherapy. These cases underscore the importance of

recognizing MEC in atypical locations, as timely diagnosis and proper treatment

approaches are vital for improving patient outcomes. From these cases, the

complexity of MEC is highlighted and the necessity of precise histopathological

diagnosis, especially in rare sites, is emphasized.
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Introduction

Mucoepidermoid carcinoma (MEC) is a malignant tumor primarily found in the

salivary glands, accounting for 10–15% of all salivary gland tumors and 30% of all salivary

gland malignancies (1), with a higher prevalence in women (51.5%) (2). The parotid gland

(56.8%) and the hard palate (18%) are typical sites of involvement (3). While MEC is more

commonly found in the salivary glands, it can also occur in extra-salivary tissues, such as

the lung, pancreas, thyroid, accessory lacrimal glands, and breast, though these occurrences

are rare (4–8). MEC of the breast is an exceedingly rare malignancy, constituting only 0.2–

0.3% of all breast cancers (9). The first case of breast MEC was reported by Patchefsky et al.

in 1979 (10). By 2022, only 45 cases of breast MEC had been documented worldwide, with

only four cases classified as intermediate-grade MEC. Pulmonary MEC is a subtype of non-
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small cell lung cancer (NSCLC) and is a small proportion (0.1–

0.2%) of primary lung cancers and primarily affects younger

individuals (10).

Histologically, MEC is characterized by a combination of

squamous cells, mucinous cells and intermediate cells. Based on

histological features, MEC is classified into low-grade, high-grade

subtype and intermediate type. Low-grade MEC predominantly

consists of glandular elements and mucinous cells, whereas high-

grade MEC contains mostly squamous and intermediate cells, with

fewer mucinous cells. Low-grade MEC is usually associated with a

good prognosis, with a 5-year survival rate of 90-100% (1), while

high-grade MEC is associated with a poorer prognosis. The

intermediate type is somewhere in between. MEC occurring in

atypical sites presents unique diagnostic challenges. These rare

presentations can be misdiagnosed as more common

malignancies, complicating clinical management. Accurate

diagnosis in such cases relies on histopathological and

immunohistochemical analysis (11).

This report adds to the growing body of knowledge regarding

MEC in non-salivary gland locations and emphasizes the

importance of recognizing atypical presentations to ensure

accurate diagnosis and appropriate treatment (8). While most

MEC cases involve the salivary glands, particularly the parotid

gland, this report of MEC in a rare site underscores the need to

better understand the clinical behavior, prognosis, and treatment

strategies for MEC outside of traditional anatomical locations (12).
Case 1: MEC of the breast

A 47-year-old female came to the hospital with a left breast

mass with local pain 2 months ago. During physical examination, a

mass of about 5.0cm×4.0cm in size was palpated near the edge of

the breast at 2 o’clock in the upper outer quadrant of the left breast.

The mass was soft, regular in shape, well bounded, with fair

movement and tenderness. No obvious mass was palpable on the

right breast. No obvious nipple discharge or other abnormalities

were observed. Enlarged lymph node of the size 2.0×1.0cm was

palpated in the left axilla, while no enlarged lymph nodes were

palpated in the right axilla. In addition, the patient had no family

history of breast cancer. The ultrasound examination of the breast

reported that at 2 o’clock on the left breast of the patient, there was a

4.65 × 4.52 × 2.94cm mixed cystic and solid echo mass on the edge

of the entry line, with a clear boundary, a long oval shape and

irregular thickening of the wall. In addition, there were crisscrossed

strip diaphragm echo-mass, with a low to no echo-zone in the

center, and the aspect ratio was less than 1. At 2 o’clock on the right

breast, a 0.61 × 0.23cm solid hypoechoic area can be seen at 2 cm

from the nipple, the boundary is not clear, it is elongated, and the

aspect ratio is less than 1. Several hypoechoic nodules of different

sizes were seen in the left axilla, the larger one was about

2.26×0.9cm, and the central medullary structure was slightly

reduced and slightly eccentric. No abnormal enlarged lymph

nodes were observed in the right axilla (Figures 1A-C).

Subsequently, the patient underwent a modified radical
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mastectomy to remove the lesion completely. According to the

postoperative pathological and immunohistochemical results, the

patient was diagnosed with intermediate-grade MEC. After

multidisciplinary discussions, it was considered that the benefit of

adjuvant chemotherapy for this patient was unclear, and

radiotherapy was recommended. However, the patient did not

receive any subsequent adjuvant therapy in the end. Twelve

months after the operation, the patient was in good health with

no signs of recurrence or metastasis. Furthermore, we developed a

comprehensive patient treatment timeline that systematically

del ineates the therapeutic intervent ions and cl inical

progression (Figure 1G).

The gross examination of the resected tumor showed that the

lesions were mainly solid and clearly defined, with gray white and

gray red sections, with a volume of 5×3.4×2cm. Under the

microscope, the tumor is composed of a large number of

atypically proliferating intermediate cells, a small number of

squamous cells, and a small number of mucinous cells. The

tumor cells are arranged in solid or glandular patterns, with focal

necrosis visible. Mitotic figures are easily seen, and neural invasion

is present. (Figures 1D-F).

Immunohistochemical results showed that tumor cells

expressed CK5/6, p63 positive. Tumor cells did not express

positive estrogen receptor (ER), progesterone receptor (PR) and

HER-2/NEU protein. About 30% of tumor cells were positive for

Ki67. Combined with histopathological findings, this case was

classified as intermediate-grade breast MEC (Figure 2).
Case 2: MEC of the lung

A 45-year-old male was admitted to the hospital for recurrence

of MEC of the left lower lung more than one month after his last

treatment. The patient initially visited the hospital in June 2021

because of chest and back pain, with a chest CT scan revealing

several slightly weak and enhanced nodules in the left lower lobe,

the largest being 2.2 cm × 1.4 cm, presenting as an irregular solid

shadow (Figure 3A). A tracheoscopic biopsy revealed a poorly

differentiated tumor. He subsequently underwent a left lower

lobectomy with bronchial sleeve resection and mediastinal lymph

node dissection. Intraoperative freezing showed negative bronchial

margins and lymph nodes. Postoperative pathology confirmed

MEC invading the cartilage. Histopathological examination with

hematoxylin and eosin (HE) staining revealed a mixture of

squamous cells, intermediate cells, and mucinous cells. The

glandular structure containing mucin is obvious, with moderate

nuclear pleomorphism and some hyperchromic nuclei (Figures 4A-

C). Immunohistochemistry was positive for Ki-67 (+, 10%), CK5/6

(+), CK7(+), P63(+), and p40(+) (Figures 4D-F), consistent with

MEC. The patient was diagnosed postoperatively with stage IIB

(pT3N0M0) disease and received four cycles of chemotherapy with

docetaxel and cisplatin from August to November 2021.

In August 2022, an ultrasound detected multiple enlarged

lymph nodes in the bilateral neck (Figure 3B). A fine-needle

aspiration of the right cervical lymph nodes confirmed metastasis.
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https://doi.org/10.3389/fonc.2025.1522968
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Zhang et al. 10.3389/fonc.2025.1522968
From October to November 2022, he received two additional cycles

of chemotherapy with paclitaxel liposome and cisplatin and then

received radiotherapy for supraclavicular metastatic lymph nodes

(DT50Gy/25F) between December 2022 and January 2023. During

this period, he was also treated with recombinant human

endostatin. In March 2023, the patient was admitted for further

treatment. The patient had a history of smoking for more than 20

years, 20 cigarettes a day, and had quit smoking for one month.

Physical examination revealed an old surgical scar on the chest wall,

with clear lung sounds and no palpable lymphadenopathy.

Auxiliary examinations showed no obvious abnormalities on

brain MRI and CT scans of the chest, and upper abdomen, which

indicated no significant changes compared to a previous scan. The
Frontiers in Oncology 03
Neck CT showed multiple small lymph nodes. The bone scan

showed benign changes without evidence of bone metastasis.

The patient was treated with one cycle of recombinant human

endostatin (210 mg), albumin-bound paclitaxel (400 mg), and

carboplat in (600 mg) start ing on March 16. During

hospitalization, he developed mild nausea, vomiting, and grade II

leukopenia, but these symptoms were managed with supportive

care. He was discharged in a stable condition with a diagnosis of

maintenance chemotherapy for left lower lobe MEC (rT0N3M0). In

March 2024, the patient was re-examined, and a neck ultrasound

revealed a 1 cm low-echo nodule in the right neck area III. The

prognosis remains guarded given the aggressive nature and

recurrent behavior of the tumor. Similarly, we have formulated a
FIGURE 1

Imaging of the breast: (A, B) Ultrasonography. (C) Mammography. Histology of breast MEC: (D) ×100; (E) ×200; (F) ×400. (G) Patient
Treatment Schedule.
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comprehensive patient treatment schedule in order to improve the

readability of the report (Figure 4G).
Discussion

Case reports of MEC at rare sites highlight the complexity and

aggressiveness of this rare malignancy. In the context of relevant

literature, we discussed and summarized the rare occurrence sites,

treatment methods and metastasis of the disease (Table 1). The aim

is to provide clinicians with valuable insights into the diagnosis and

management of this rare disease.
Frontiers in Oncology 04
MEC is a rare epithelial malignant tumor, usually presenting in

salivary glands and was first discovered by Foote et al (13). MEC

show a strong preference for the parotid gland, most commonly

with low grade histology. MEC outside the salivary glands is very

rare. Breast MEC is particularly rare. At present, only 45 cases of

breast MEC have been reported in English literature. All patients

were female, aged 27–86 years old. There were 19 cases of severe

MEC, 20 cases of low MEC, 4 cases of moderate MEC, and the

remaining 2 cases were not explained. Table 2 summarizes the

references and publication years of these studies, as well as the

clinicopathological features of these 45 patients and current cases.

Pulmonary MEC is a malignant tumor originating in the bronchial
FIGURE 3

Chest CT (A) The left lung is reduced in volume and multiple nodules are seen in the lower left lung. Neck ultrasound (B) Multiple swollen lymph
nodes in the neck.
FIGURE 2

Immunohistochemistry of breast MEC: (A) Positive for CK5/6 (×100). (B) Positive for p63 (×100). (C) Negative for ER (×100). (D) Negative for PR
(×100). (E) Negative for HER-2 (×100). (F) Positive for Ki67 (+, 30%).
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glands, which was first described by Smetana in 1952 (3), with a

presumed incidence of 0.1-0.2% of all lung cancers (14). Given the

rarity of the disease, especially in non-salivary gland sites, MEC

often has non-specific clinical features, making the diagnosis of

MEC in these atypical sites challenging and often easily

misdiagnosed as other common diseases at that site. For example,

MECS with large cystic structure are easily mistaken for single

breast cyst, while MECS with microcystic structure are easily

mistaken for ductal carcinoma in situ. In this case, the breast

MEC showed features associated with generally benign breast

lesions, which guided our preoperative discussions with the

patient and their family, focusing on a more favorable prognosis.

However, the final diagnosis of MEC, a rare malignancy, presented

unexpected challenges. This underscores the need for better

vigilance in similar cases. In the future, even when a tumor

appears benign preoperatively, clinicians must maintain a

differential diagnosis that includes the possibility of malignancy,
Frontiers in Oncology 05
especially in cases involving atypical presentations or rare

histological subtypes. The implications of underestimating such

cases could lead to delays in appropriate treatment and affect

patient outcomes. Therefore, preoperative planning should

thoroughly consider the possibility for malignancy to ensure

timely, accurate diagnosis and treatment.

This case underscores the importance of distinguishing MEC

from other tumor types through histopathological and

immunohistochemical analyses, both of which are crucial for an

accurate diagnosis (15). Histologically, MEC consists of mucinous

cells, intermediate cells, and squamous cells. Based on the degree

of cytological abnormalities and the relative proportions of these

cell types, MEC can be classified into three grades: low,

intermediate, and high (16). Low-grade MEC accounts for the

majority of cases (48%), followed by high-grade (38.7%) and

intermediate-grade (13.3%) (17). Histological grade is a key

prognostic factor, with low-grade tumors exhibiting a higher
FIGURE 4

Histopathological examination of pulmonary MEC: (A) ×100; (B) ×200; (C) ×400. Immunohistochemistry of Pulmonary MEC: (D) Positive for Ki67
(+, 10%). (E) Positive for P40 (×200). (F) Positive for P63 (×200). (G) Patient Treatment Schedule.
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TABLE 2 Summary of reported cases of breast MEC from 1979 to 2024.

Study Year Age Site Size Grade LN Distant Follow-up Status

(Years) (cm) Metastasis Metastasis (Months)

Present study 2024 48 Left 5 IG 0/4 No 12 Alive

Wang et al (27) 2024 47 Left 4.5 HG No No 12 Alive

Mura et al (28) 2023 58 Left 2 HG No No 61 Alive

Bak et al (29) 2022 47 Right 3.2 IG No No 37 Alive

Ye Ru-Pei et al (30) 2020 42 Right 2.6 LG NA No 12 Alive

Mingfei Yan et al (31) 2019 60 Right 1.9 LG NA No 60 Alive

Burghel et al (32) 2018 73 Left NA LG 0/2 No NA NA

Sherwell-Cabello
et al (7)

2017 86 Left 6 LG NA No 3 Alive

Cheng et al (33) 2017 39 Right 1.5 LG 3/18 No 156 Alive

49 Left 1.5 LG 0/17 No 41 Alive

66 Left 1.3 LG 0/6 No 9 Alive

61 Left 3 LG 0/3 No 4 Alive

Fujino et al (34) 2016 71 Right 1.7 IG 0/NA No NA NA

Palermo et al (35) 2013 80 Right 4 HG 0/NA No NA NA

Turk et al (36) 2013 40 Right 5.5 NA 1/24 No 5 Alive

Basbug et al (21) 2011 69 Left 10 HG 0/12 No 12 Alive

Camelo-Piragua
et al (37)

2009 49 Right 4 IG 1/3 No 8 Alive

(Continued)
F
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TABLE 1 Summary of case reports on MEC in rare sites.

Author Year Age Sex Diagnosis Organism Metastasis Treatment

Yuan Chen
et al. (54)

2024 51 Female Pancreatic
mucoepidermoid carcinoma

Pancreas Yes Pancreaticoduodenectomy
and chemotherapy

Márcio Rodrigues
Costa et al. (55)

2015 47 Male Mucoepidermoid carcinoma of
the penis

Penis Yes Total penectomy and chemotherapy

Himsikhar
Khataniar
et al. (56)

2022 51 Female Mucoepidermoid carcinoma of the
anterior mandible

Anterior
mandible

No Segmental mandibulectomy
with reconstruction

Janakiram T. N.
et al. (57)

2016 65 Male Primary mucoepidermoid
carcinoma of the lacrimal sac

Lacrimal sac Unknown Radical surgery and chemoradiation

Zhang HY and
Yang HY (58)

2020 39 Female Mucoepidermoid carcinoma in the
infratemporal fossa

Infratemporal
fossa

Yes Extended resection of primary tumor,
radical neck dissection and radiotherapy

Mario Della Mura
et al. (59)

2023 58 Female High-grade HER2-positive breast
mucoepidermoid carcinoma

Breast No Surgical resection, chemotherapy and
targeted therapy

Alessandro G. Fois
et al. (60)

2017 46 Male Mucoepidermoid carcinoma of
the bronchus

Bronchus No Left upper lobectomy and
mediastinal lymphadenectomy

Zihan Li et al. (61) 2024 67 Male Primary hepatobiliary
mucoepidermoid carcinoma

Liver Unknown Surgical resection

Manabu
Yamamoto
et al. (62)

2018 74 Male High-grade mucoepidermoid
carcinoma of the anal canal

Anal canal Yes Local surgical resection and
irradiation therapy
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proportion of mucinous cells and less aggressive behavior, while

high-grade tumors contain fewer mucinous cells and have a worse

prognosis (18). Intermediate-grade tumors display features that

fall between these two extremes. In this study, the patient with

breast MEC was pathologically diagnosed with intermediate-grade

MEC. Tumor cells in breast MEC usually test negative for ER, PR,

and HER-2/NEU protein (19), but breast MEC generally has a

better prognosis than conventional triple-negative breast cancer

(TNBC) (20). The immunohistochemistry results in this case

aligned with these findings. Additionally, the tumor cells
Frontiers in Oncology 07
expressed p63, CK5/6, and epidermal growth factor receptor

(EGFR), which is consistent with previously reported cases (21).

Similarly, in Pulmonary MEC, the expression of Ki-67, CK5/6,

p63, and p40 confirmed the diagnosis of MEC in this study. By

successfully identifying MEC through thorough histopathological

and immunohistochemical analysis, this case highlights the need

for increased awareness among clinicians for such atypical

presentations (22). This evidence adds value to future clinical

practice by encouraging a multidisciplinary diagnostic approach,

including the potential use of genetic markers for more precise
TABLE 2 Continued

Study Year Age Site Size Grade LN Distant Follow-up Status

(Years) (cm) Metastasis Metastasis (Months)

Hornychova et al (38) 2007 62 Right 1.8 HG 0/17 No 18 Alive

30 Left 8 LG 0/NA No 60 Alive

Horii et al (16) 2006 54 Left 2.5 LG 0/NA No 36 Alive

Gomez-Aracil et al (39) 2006 69 Right 7.5 HG 24/28 No 54 Alive

Di Tommaso et al (40) 2004 80 Left 0.5 LG NA No 5 Alive

29 Left 0.8 LG NA No 90 Alive

54 Left 1.5 LG NA No 13 Alive

55 Left 1.1 IG NA No 18 Alive

36 Left 0.6 HG NA No 3 Alive

Terzi et al (41) 2004 79 Right 8 HG 4/14 NA NA NA

Tjalma et al (42) 2002 58 Right 3.5 HG 1/17 Yes 156 Alive

Berry et al (43) 1998 51 Left 3.5 HG 0/NA No NA NA

Markopoulos et al (44) 1998 40 Right 2 HG 0/NA No 60 Alive

Chang et al (45) 1998 54 Left 4.5 HG 0/9 No 48 Alive

Luchtrath and Moll (46) 1989 60 NA 5 HG 12/18 Yes 30 DOD

Pettinato et al (47) 1989 72 Right 7 HG 16/19 Yes 10 DOD

Hanna and Kahn (48) 1985 51 Left 2 HG 0/NA No 8 Alive

31 NA NA NA 2/18 No 14 Alive

Hastrup and
Sehested (49)

1985 59 Left 1 HG 0/4 Yes 25 DOD

Leong and Williams (50) 1985 57 Left 3.5 HG 0/20 Yes 7 DOD

Ratanarapee et al (51) 1983 27 NA NA HG 6/15 Yes 14 DOD

Fisher et al (52) 1983 65 Right 2 LG NA No 60 Alive

71 Left 2 LG 0/19 No 48 Alive

57 Right 2.5 LG 0/11 No 120 Alive

49 Right 3.7 LG 0/13 No 108 Alive

60 Left 4 LG NA No 48 DOR

Kovi et al (53) 1981 46 Left 11 HG 17/19 NA NA NA

Patchefsky et al (10) 1979 66 Right 1.3 LG 0/20 No 94 DOR

70 Right 5 LG NA No 10 Alive
fro
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diagnosis and treatment planning (23). Overall, this case

strengthens the existing literature by emphasizing the

importance of early detection and comprehensive diagnostic

evaluations, which can significantly impact patient outcomes.

MEC is most effectively treated with surgery, with the extent of

the procedure determined by the tumor’s location, size, and

histopathological grade (18). Local resection is typically sufficient

for low-grade, less aggressive tumors, whereas high-grade tumors

require more extensive resections involving adjacent structures

(18). Due to the rarity of breast MEC, research on this specific

subtype is limited, and no standard treatment protocol exists.

Consequently, breast MEC treatment is generally based on

protocols used for more common breast cancers, with the surgical

approach and postoperative treatment plan adjusted according to

tumor location and grade. For low- and intermediate-grade breast

MEC, the primary surgical options include modified radical

mastectomy or mastectomy with sentinel lymph node biopsy. In

contrast, high-grade breast MEC often requires more extensive

procedures, such as modified radical mastectomy or radical

mastectomy. Patients with high-grade MEC are recommended to

receive postoperative adjuvant treatments including radiotherapy

and chemotherapy to lower their chances of recurrence, and these

patients should undergo closer monitoring with more frequent

follow-ups. In the current case, the patient received a modified

radical mastectomy, and postoperative histopathology confirmed

intermediate-grade breast MEC. According to the characteristics of

the tumor, the benefits of adjuvant chemotherapy were not clear.

Radiotherapy was recommended, but in the end, the patient did not

receive any subsequent adjuvant treatment. Twelve months after

surgery, the patient remains in good health with no signs of

recurrence. Surgical resection is also the standard treatment for

pulmonary MEC. Low-grade pulmonary MEC generally has an

excellent prognosis, with a 5-year survival rate of 95%, and adjuvant

therapy is typically unnecessary. However, due to the limited

number of high-grade pulmonary MEC cases, there is no

established consensus about using adjuvant therapy in these

patients. In the present case, the pulmonary MEC patient received

a left lower lobectomy with bronchial sleeve resection and

mediastinal lymph node dissection, and the surgical margins were

negative. The tumor was histologically diagnosed as high-grade

MEC. Despite postoperative chemotherapy, cervical lymph node

metastasis occurred. Given that EGFR is often overexpressed in

MEC of salivary gland origin, Han et al. identified EGFR mutations

in 2 out of 5 Pulmonary MEC specimens (24). In this context, there

have been several reports on the efficacy of the tyrosine kinase

inhibitor gefitinib in patients with EGFR gene mutations (24, 25),

and this molecular targeted therapy may improve outcomes for

progressive high-grade and recurrent MEC cases. This case

underscores the need for a multidisciplinary approach to

diagnosis and treatment, especially in non-salivary gland cases,

where the tumor’s clinical behavior and treatment options may vary

from typical MEC cases (26). While surgical resection remains the
Frontiers in Oncology 08
primary treatment for MEC in most cases, the tumor’s grade and

location can influence long-term outcomes and prognosis (12).

Moreover, these two cases also highlight the importance of patient

experience and compliance in the treatment of MEC in rare

locations. For the breast MEC patient, attention to the breast

lump and pain led to timely diagnosis and treatment of the

disease. The Pulmonary MEC patient showed excellent treatment

compliance. Despite having cervical lymph node metastasis, he

actively cooperated with subsequent treatments.
Conclusion

This case of MEC occurring in a rare anatomical location

highlights the importance of considering MEC in differential

diagnoses, even in atypical sites. The primary lesson learned from

this report is the critical role of comprehensive histopathological

evaluation in accurately diagnosing MEC, particularly when its

clinical and radiological presentation overlaps with more common

malignancies. The case reinforces the need for a multidisciplinary

approach to ensure timely diagnosis and appropriate treatment.

Early identification of the tumor’s grade and characteristics can

significantly impact patient outcomes, because high-grade MEC

requires more aggressive intervention. This report emphasizes the

necessity for clinicians to maintain a high index of suspicion for

MEC in unusual locations, as early detection and tailored treatment

strategies can improve prognosis and overall patient care.
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