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Background: Mucoepidermoid carcinoma is dominant in salivary glands and

rarely occurs in the lung. Primary pulmonary mucoepidermoid carcinoma is a

type of non-small-cell lung cancer, but the prognostic factors in Chinese

patients remain controversial. This investigation aimed to review cases of

pulmonary mucoepidermoid carcinoma, analyse the prognosis of this disease.

Methods: Patients with pathologically proven pulmonary mucoepidermoid

carcinoma were screened at the Department of Respiratory and Critical Care

Medicine at the Peking University Third Hospital, Beijing Friendship Hospital

Affiliated to Capital Medical University, and Peking University Cancer Hospital

for inclusion in this retrospective study. Demographic data, including age, sex,

clinical symptoms, smoking, alcohol consumption, allergies, family history,

imaging findings, fibrobronchoscopy findings, surgical procedures, tumour

location and pathologic stage, were collected. Telephone follow-up was

conducted for all patients not lost to follow-up. The associations of sex, age,

smoking, tumour differentiation, tumour size, lymph node metastasis,

pathologic stage, and patient survival were retrospectively analysed. Kaplan–

Meier, univariate and multivariate analysis curves were used to analyse patient

prognosis and prognostic factors.

Results: Thirty-one patients, comprising 23males and 8 females, were enrolled

in the analysis. The mean age was 60.77 ± 11.44 years. The first symptom was

nonspecific, with cough being the most common (21/31, 67.77%); smokers
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accounted for 16 of the 31 patients, and ten patients had a history of alcohol

consumption. Overall, the tumours could occur in either lobe of the lungs;

tumours occurred in the right lung in 19/31 patients, and tumours occurred in

the left lung in 12/31 patients. Regarding TNM stage, 10 patients had stage I (5

with stage 1a, 5 with stage 1b), 5 had stage II (1 with stage 2a, 4 with stage 2b), 3

had stage III (1 with stage 3a, 2 with stage 3b), and 13 had stage IV (10 with stage

4a, 3 with stage 4b). In our Cox univariate survival analysis of patients with

pulmonary mucoepidermoid carcinoma, we found that TNM stage IV, degree

of differentiation and lymph node metastasis were risk factors for pulmonary

mucoepidermoid carcinoma and that degree of differentiation was an

independent risk factor.

Conclusion: The clinical, radiographical and pathological features of

pulmonary mucoepidermoid carcinoma were systemically analysed and

summarized, and the degree of differentiation and lymph node metastasis, as

well as prognostic factors in addition to clinical stage, were confirmed.
KEYWORDS

pulmonary mucoepidermoid carcinoma, clinical features, chinese population,
prognosis, pathological features
Introduction

Mucoepidermoid carcinoma (MEC) of the lung is one of the

rarer lung malignancies, has no specific clinical manifestations

and presents mostly as irritant symptoms of the bronchi,

including cough, expectoration, haemoptysis, chest pain, chest

tightness, and fever (1). Patients with tumours obstructing the

trachea present mostly with atelectasis and inflammation.

However, tumours that are small or grow around the lungs do

not cause symptoms (2). The literature reports no clear

association between smoking and this condition (3).

Pathological diagnosis is the gold standard for the diagnosis of

the disease, and in today’s era of precision medical treatment in

particular, accurate pathological diagnosis is the top priority. The

general appearance of MEC of the lung is mostly round or

irregular. The size of the tumour is generally 3–5 cm, and the

section is grey and white with brittle matter. Pulmonary MEC

(PMEC) can be divided into two types, low-level and high-level,

according to morphology and the cell score (4). Low-grade

tumours have a predominantly cystic component with

inconspicuous cellular atypia, and the tumours are mostly

nonnecrotic with areas of calcification. High-grade tumours are

less common and present with heteromorphic cells, karyorrhexis,

necrosis and regional lymph nodemetastasis. The literature on the

common pathological grade of PMEC is mixed. In one study, 49
02
of 69 MECs were low grade (5), whereas in another study

involving 11 patients, 8 had high-grade disease and 3 had low-

grade disease (6). The development of immunohistochemical

techniques plays an irreplaceable role in pathological

classification and differential diagnosis because of the complex

composition of the disease; sometimes the biopsy results, the

results of intraoperative frozen section and even those of

postoperative paraffin pathology cannot accurately report the

case classification, and immunohistochemistry is necessary to

assist the diagnosis. TNM stage and tissue grade are

independent risk factors for PMEC prognosis (7, 8). Turnbull et

al. (9) showed that PMECs are generally considered low-grade

tumours and have a significantly better long-term prognosis than

non-small-cell lung cancer (NSCLC), which was supported by

other studies (10). Studies have shown that the more advanced the

stage is, the lower the patient survival time and the more

aggressive the high-grade tumour histology will be. Patients

with PMEC without any lymph node metastasis who undergo

complete resection are expected to be cured (11). It has also been

documented that age ≥50 years, a peribronchial growth pattern,

tumour size ≥3 cm, and Ki-67 labelling index ≥ 10% are all poor

prognostic factors for PMEC (12). Because of the relatively low

incidence of this disease clinically, there have been few

investigations on its prognosis. This investigation aimed to

review cases of PMEC, analyse the prognosis of this disease.
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Methods

Study population and design

This observational cross-sectional study was conducted in

the Department of Respiratory and Critical Care Medicine at the

Peking University Third Hospital, Beijing Friendship Hospital

Affiliated to Capital Medical University, and Peking University

Cancer Hospital. We enrolled all inpatients admitted to these

hospitals from March 2016 to March 2022.

The inclusion criteria were as follows: (I) pathological

diagnosis of PMEC and (II) age ≥18 years. The exclusion

criteria were as follows: 1) length of hospitalization <1 day or

2) refusal to participate in this study.

The study protocol was approved by the Ethics Committee

of Peking University Third Hospital, Beijing Friendship Hospital

Affiliated with Capital Medical University, and Peking

University Cancer Hospital (No. IRB00006761-M2022102,

2022-P2-137-01, 2020KT103). If a patient was admitted to the

Department of Respiratory and Critical Care Medicine more

than once, data were collected from only the first hospitalization.
Data collection

Patient data, including age, sex, clinical symptoms, smoking,

alcohol consumption, allergies, family history, imaging findings,

fibrobronchoscopy findings, surgical procedures, tumour

location and pathologic stage, were collected from

medical records.

Telephone follow-up was conducted for all patients not lost

to follow-up. The associations between sex, age, smoking,

tumour differentiation, tumour size, lymph node metastasis,

and pathologic stage and patient survival were analysed. The

patients were followed up every three months after discharge to

evaluate survival, recurrence, treatment changes, and treatment-

related complications.
Histologic review and grading

Diagnostic H&E slides were reviewed by two pathologists,

and each carcinoma was graded according to the World Health

Organization (WHO) classification of tumours of the lung,

pleura, thymus and heart (13). MEC is divided into high-grade

and low-grade carcinomas. The criteria for distinguishing high-

grade and low-grade tumours are as follows: low-grade

malignant tumours are mainly cystic components, have no

obvious cell abnormity, have no necrotic areas in most cases,

and have observable calcification. Heteromorphic cells, mitotic-

phase cells, necrosis and regional lymph node metastasis are

found in highly malignant tumours.
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Survival analysis

A Cox regression model was used to analyse the predictors of

all-cause death and infection. Since the follow-up data may be

affected by the baseline data, the baseline data and follow-up

data were modelled. First, Kaplan–Meier analysis (for classified

variables) or a univariate Cox regression model (for continuous

variables) were used to screen the variables that may be

independent predictors. Only variables with P values less than

0.1 in the Kaplan–Meier analysis or univariate Cox regression

were included in the final multivariate Cox regression model.

The potential predictors of all-cause death included age, sex,

pathological grade, lymph node metastasis and tumour stage.

The corresponding segmental time-related variables were

established according to whether the patient died during the

specific follow-up time. The results were expressed as the relative

risk (HR) and 95% confidence intervals (CI). A p value less than

0.05 was considered to indicate a significant difference. SPSS 10.0

was used for statistical analysis.
Statistical analysis

Data were analysed using SPSS 23.0 software (IBM, New

York, USA). Continuous variables are expressed as the means ±

standard deviations. Categorical variables are expressed as

frequencies and proportions. One-way ANOVA was used to

evaluate differences among means across categories of

nutritional risk. The chi-squared test or Fisher’s exact test was

used for categorical variables.
Results

Demographic and clinical characteristics
of the participants

During the study period, 40 patients with pathologically

proven PMEC were admitted to the participating hospitals

(including 7 patients admitted to Peking University Third

Hospital, 16 patients admitted to Peking University Cancer

Hospital, and 8 patients admitted to Beijing Friendship Hospital

Affiliated to Capital Medical University). Nine patients were

excluded due to missing data. Ultimately, 31 patients were

enrolled in the analysis, consisting of 23 males and 8 females.

The mean age was 60.77 ± 11.44 years, and the patients’ ages

ranged from 31 to 77 years.

For these patients, the first symptom was nonspecific, with

cough being the most common (21/31, 67.77%). None of the

patients had a previous history of neoplasia; 4/31 of the patients

had a family history of tumours, and 1/31 had a family history of

lung cancer. There were more male patients, with a male-to-
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female ratio of 2.875:1 (23/8). Smokers accounted for 16/31 of

the total population. Ten patients had a history of alcohol

consumption, and all of them were male. Only one male

patient had a previous history of allergies. The clinical data of

all patients are detailed in Table 1.
PMEC tumour characteristics

Regarding the sites of PMEC, the tumour occurred in either

lobe of the lungs; 19/31 patients had tumours in the right lung

(including the upper lobe of the right lung, the middle lobe of the

right lung, and the lower lobe of the right lung), 12/31 patients

had tumours in the left lung (including the upper lobe of the left
Frontiers in Oncology 04
lung and the lower lobe of the left lung), and 1 patient had

tumours that occurred simultaneously in the middle lobe of the

right lung and the lower lobe of the right lung. Bronchial

obstruction or atelectasis was seen in 10/31 patients. The

imaging data of all patients are detailed in Table 1.
TNM staging

According to the above imaging features and tumour

involvement range, staging was performed. Based on the

eighth edition of the Union for International Cancer Control

(UICC) criteria for TNM staging of lung cancer in 2009, of the

31 included patients, 10 had stage I disease (5 with stage 1a and 5
TABLE 1 Clinical and follow-up data of 31 patients with pulmonary mucoepidermoid carcinoma.

Number Total (n=31) Low grade (n=25) High grade (n=6) P value

Sex (male/female) 23/8 20/5 3/3 0.132

Age 60.77 ± 11.44 60.280 ± 12.337 62.833 ± 6.998 0.632

Location

upper left lung 9 (29%) 7 (28%) 2 (33.3%) 0.382

lower left lung 3 (9.6%) 3 (12%) 0 (0%)

right-sided pleura 1 (3.2%) 1 (4%) 0 (0%)

upper right lung 7 (22.6%) 4 (16%) 3 (50%)

lower right lung 7 (22.6%) 7 (28%) 0 (0%)

middle right lung 5 (16.1%) 4 (16%) 1 (16.7%)

Symptoms

cough 21 (67.7%) 18 (72%) 3 (50%) 0.301

bloody sputum 9 (29%) 6 (66.7%) 3 (50%) 0.208

haemoptysis 5 (16.1%) 4 (16%) 1 (16.7%) 0.968

chest tightness 5 (16.1) 5 (20%) 0 (0%) 0.232

fever 1 (3.2%) 1 (4%) 0 (0%) 0.618

chest pain 6 (19.4%) 4 (16%) 2 (33.3%) 0.335

hoarseness 2 (6.5%) 2 (8%) 0 (0%) 0.474

Smoking history 16 (51/6%) 14 (56%) 3 (50%) 0.791

History of alcoholism 10 (32.3%) 8 (32%) 2 (33.3%) 0.95

Family history of tumours 4 (12.9%) 3 (12%) 1 (16.7%) 0.759

History of allergy 1 (3.2%) 1 (4%) 0 (0%) 0.618

TNM stage

I 10 (32.3%) 9 (36%) 1 (16.7%) 0.359

II 5 (16.1) 5 (20%) 0 (0%)

III 3 (9.6%) 2 (8%) 1 (16.7%)

IV 13 (41.9%) 9 (36%) 4 (66.7%)

Imaging characteristics

Intratubular type 11 (35.5%) 9 (36%) 2 (33.3%) 0.902

Space-occupying lesions 28 (90.3%) 22 (88%) 6 (100%) 0.372

Obstructive atelectasis 11 (35.5%) 10 (40%) 1 (16.7%) 0.283

Prognostic information

Recurrence 4 (22.2%) (n=18) 2 (8%) (n=16) 2 (100%) (n=2) 0.005

Metastasis 12 (100%) (n=12) 10 (32.3%) (n=16) 2 (100%) (n=2) 0.383

Death 9 (29%) 4 (16%) 5 (83.3%) 0.001
front
Red text means the value is significant.
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with stage 1b), 5 had stage II disease (1 with stage 2a and 4 with

stage 2b), 3 had stage III disease (1 with stage 3a and 2 with stage

3b), and 13 had stage IV disease (10 with stage 4a and 3 with

stage 4b). The pathological stage and prognosis data of all

patients are detailed in Table 2.
Pathological examination

Gross examination
Among the 31 samples submitted for examination, there

were 3 biopsies and 28 completely resected specimens. The

maximum diameter of the tumour was 1~4 cm, with an

average of 2.03 cm. The tumours were located in the larger

bronchus above the segment or near the hilar bronchus. Most of

them had no capsule, and the shape was irregular. They

infiltrated the bronchial wall or surrounding lung tissue. The

section was greyish yellow or greyish white, hard, and mainly

solid, and a small amount of mucus could be seen.

Intrabronchial polypoid protrusions could be seen when the

tumour was located in the bronchus.

Microscopic examination
The tumour had no capsule and showed invasive growth. The

tumour was composed mainly of three kinds of cells, namely,

epidermoid cells, intermediate cells and mucus cells. The three

kinds of cells were mixed to form solid and glandular cystic

structures. By observing the pathological morphology under a

light microscope, 31 tumours were divided into 25 low-grade

tumours (Figure 1) and 6 high-grade tumours (Figure 2).
Frontiers in Oncology 05
Imaging characteristics

Among the 31 patients with a pathological diagnosis of

PMEC, 14 underwent fibreoptic bronchoscopy, of whom 10

showed intrabronchial space occupation (Figure 3). All patients

underwent CT, and there were 28 cases of pulmonary space

occupation and 11 cases of pulmonary space occupation with

obstructive pneumonia (Figure 4).
Subgroup analyses

Next, we performed subgroup analyses to further compare

outcomes between MEC patients without lymph node metastasis

and those with lymph node metastasis, with and without stage

IV disease, and with low-grade and high-grade MEC. None of

the patients without lymph node metastasis died, whereas nine

of the sixteen patients with lymph node metastasis reached the

endpoint (P<0.001, Figure 5). In the survival analysis based on

the presence of stage IV disease, the stage IV group had a

significantly worse outcome than the nonstage IV group (?=

0.019, Figure 6), in which 7 of 13 patients with stage IV disease

and 2 of 18 patients without stage IV disease reached the

endpoint. Moreover, five of six patients in the high-grade

group and 4 of 25 patients in the low-grade group reached the

endpoint (P<0.001, Figure 7).
Risk factors associated with survival

Univariate Cox survival analysis of patients with PMEC

showed that TNM stage IV, degree of differentiation and

lymph node metastasis were risk factors for PMEC and that

degree of differentiation was an independent risk factor affecting

poor prognosis (P=0.031, HR 4.638 95% CI 0.001-0.711) (see

Table 3 for details).
Discussion

MEC is dominant in salivary glands and rarely occurs in the

lung. Primary PMEC is a type of NSCLC, but the prognostic

factors remain controversial. This investigation aimed to review

cases of PMEC, analyse the prognostic factor of this disease.

The age at onset ranges from 3 to 78 years, and this disease is

more often seen in adults (14). PMEC was first reported in 1952

by Smetana et al (15) and is considered less aggressive than other

types of lung adenocarcinoma. In this study, after summarizing

the clinical features of 31 patients with PMEC, we found that the

chief complaints and imaging findings of patients with PMEC

were nonspecific, which was similar to the results reported in a

previous study (16). The preoperative diagnosis rate of
TABLE 2 Univariate survival analysis of patients with pulmonary
mucoepidermoid carcinoma.

P value HR 95% CI

Sex (male/female) 0.981 0.983 0.241 4.014

Location

upper left lung 0.879 0.897 0.222 3.62

lower left lung 0.388 0.035 0 70.149

upper right lung 0.078 3.572 0.868 14.703

lower right lung 0.281 0.318 0.04 2.548

middle right lung 0.0798 1.329 0.149 11.828

Symptoms

cough 0.661 0.731 0.18 2.965

bloody sputum 0.783 1.215 0.303 4.871

haemoptysis 0.647 1.445 0.3 6.969

chest tightness 0.624 1.484 0.306 7.207

chest pain 0.569 1.583 0.326 7.673

Smoking history 0.407 1.771 0.459 6.84

History of alcoholism 0.022 5.707 1.281 25.412

TNM stage 0.035 5.477 1.125 26.664
Red text means the value is significant.
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FIGURE 1

Pathology image of low-grade mucoepidermoid carcinoma (A) The nests of tumour cells were evident in the bronchial lumen (H&E stain,
magnification × 20). (B) Mucus-rich columnar cells form adenoid structures with a lumen filled with mucus surrounded by nonkeratinized
squamous cells and ovoid intermediate cells with eosinophilic cytoplasm (H&E stain, magnification ×200). (C) Immunohistochemistry showed
CK5/6 squamous cell positivity, intermediate cells and columnar cell negativity (magnification × 100). (D) Immunohistochemical staining for CK7
was positive (magnification × 100).
FIGURE 2

Pathological image of high-grade mucoepidermoid carcinoma (A) Squamous epithelium and mucus-rich columnar epithelium can be seen at
low magnification (H&E stain, magnification × 40). (B) Squamous cells distributed in patches, columnar cells with mucus inside and outside the
cells, and intermediate cells with eosinophilic cytoplasm (H&E stain, magnification × 400). (C) Immunohistochemical staining for CK5/6 was
positive (magnification × 100). (D) Immunohistochemical staining was partially positive for P40 (magnification × 100).
Frontiers in Oncology frontiersin.org06
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fibrobronchoscopic biopsy was low, and the diagnosis of the

patients was determined mainly by pathologic diagnosis

after surgery.

In this study, 31 patients had positive findings on

preoperative CT, mostly in lung space-occupying areas, partly

with atelectasis or obstructive pneumonia. This result was

similar to the results reported in a previous study. In Yousem’s

analysis of eight cases of PMEC, in which all patients underwent

CT, a single nodule or mass was found in 71% of the patients,

28% had lung consolidation, and 1% had no significant

abnormality (13). In Kim’s study (17), 33% of patients had

obstructive pneumonia or atelectasis on imaging. In our patients,

the tumour was centrally located with smooth margins, was

ovoid or lobulated in shape, was homogeneous in density and
Frontiers in Oncology 07
was partly calcified or mildly enhancing. Ishizumi et al (18)

analysed high-resolution CT images of five PMEC and found

that the lesions showed round, ovoid, or lobulated occupying

spaces with smooth margins. Heterogeneous enhancement in

the occupied space was demonstrated on contrast-enhanced CT,

and the vascular rich sites of enhancement were confirmed by

immunohistochemistry as mucus-secreting areas. Although the

vast majority of PMECs have positive findings on CT imaging,

CT has a limited ability to visualize the bronchial lumen, as most

tumours with intraluminal lesions can have the above

manifestations. A sufficiently reliable diagnosis cannot be

made based on imaging data alone. Most PMECs grow into

the bronchial lumen, and a fibroscopic examination allows the

surgeon to make a more reliable judgement of the condition.
FIGURE 3

Mucoepidermoid carcinoma seen under fibreoptic bronchoscopy. Rigid bronchoscopy + electronic tracheoscopy: irregular new organisms can
be seen at the opening of the right middle lobe, bad and dead objects and purplish red blood vessel attachment can be seen on the surface,
which easily bleeds and blocks the orifice, and the distal end cannot be penetrated. More than 10 new bioelectric trap biopsies and frozen
biopsies in the right middle lobe were sent for pathological biopsy. After the operation, the original right middle lobe was blocked, and the
opening was partially unobstructed. The volume of intraoperative local bleeding was approximately 50 ml. No active bleeding was found after
endoscopic haemostasis.
FIGURE 4

Chest CT enhancement scan: Soft tissue nodule is seen at the right hilum, measuring approximately 2.0 × 1.7 cm, and mild enhancement is
seen on the right lung middle lobe atelectasis, with a patchy hyperdense shadow and right lung middle lobe bronchus occlusion. A ground-
glass nodule shadow is seen in the dorsal segment of the lower lobe of the right lung, measuring 7 × 5 mm, approximately anteriorly. An
enlarged lymph node shadow is seen in the right hilum, approximately 1.0 cm in diameter.
frontiersin.org

https://doi.org/10.3389/fonc.2022.916906
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Li et al. 10.3389/fonc.2022.916906
In this study, airway space occupation was visible in 32.3% (10/

31) of patients under a fibreoptic scope, but the positive rate of

pathological diagnosis was only 42.9% (6/14). Pandya et al.

considered that PMEC is mostly polypoid and that the surface
Frontiers in Oncology 08
covers normal respiratory epithelium; thus, the positive rate of the

lavage and brush test was very low, and the diseased tissue may not

have been obtained if there was too little biopsy tissue captured by a

bronchoscope (19). Additionally, some scholars believe that
FIGURE 5

Comparison of primary outcomes between mucoepidermoid carcinoma patients with and without lymph node metastasis.
FIGURE 6

Comparison of primary outcomes between mucoepidermoid carcinoma patients with and without stage IV disease.
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preoperative biopsy should not be performed because of the more

brittle tumour texture and tendency to bleed. Therefore, the

decision on whether or not to perform fibroscopy should be

made according to the patient’s basic condition, tumour location,

and hospital technical conditions, among other factors.

The biological behaviour of PMEC is thought to be related to the

degree of differentiation, with well-differentiated tumours showing

benign behaviour and vice versa. Another study compared the

postoperative survival of patients with poorly differentiated NSCLC

to that of patients with intermediate/well-differentiated NSCLC and

found that the two were not significantly different (HR = 1.15, 95%

CI: 0.81-1.64, P = 0.42). In this study, according to the Kaplan–Meier

survival curves and Cox regression analysis, patients with low-grade

bronchial MEC had better overall survival and progression-free

survival times than those with high-grade PMEC. Yousem (20)

suggested that advanced age and hilar lymph node metastasis
Frontiers in Oncology 09
predicted a worse prognosis. Vadasz’s (2) case series reported that

only patients with high-grade tumours had lymph node metastasis.

Univariate Cox regression analysis of the present study confirmed

that age and lymph node metastasis were indeed associated with

overall survival time, while it was found that TNM stage was also

associated with survival. However, in the multivariate Cox regression

analysis, only lymph node metastasis was an independent prognostic

factor. We suggest that lymph node metastasis is the most important

prognostic factor for bronchial MEC. To date, surgery remains the

treatment of choice for PMEC, and the surgical approach is

determined mainly by the tumour location. Twenty-one of the

thirty-one patients had tumours located in the lobar bronchus,

and lobectomy was the most common surgical approach and was

performed in 61.9% (13/21) of all patients. If the main bronchus is

invaded, then sleeve lobectomy should be considered; if it is not

curative, total lung resection should be considered.
TABLE 3 Multivariate Cox regression analysis of patients with pulmonary mucoepidermoid carcinoma.

Influencing factor Index (B) Standard error (SE) Wald chi-squared value P value 95% CI

Age -0.055 0.031 3.25 0.071 0.891 1.005

Sex -1.754 1.163 2.274 0.132 0.018 1.692

Tissue differentiation level -3.797 1.763 4.638 0.031 0.001 0.711

Lymph node metastasis 12.633 171.795 0.005 0.941 0 5234

III+IV stage 1.732 1.41 1.51 0.219 0.357 89.52
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FIGURE 7

Comparison of primary outcomes between mucoepidermoid carcinoma patients with low-grade and high-grade tumours.
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In Zheng et al’s study (7), the five-year survival rate was 100%,

and all patients who died were those with stage III or IV disease.

They reported five-year survival rates of only 28.6% among patients

with high-grade tumours and 81.25% among patients with low-

grade tumours. Kang et al (21) reported a 31% five-year survival rate

for high-grade PMECs, an 80% five-year survival rate for low-grade

PMECs, and an up to 80% recurrence rate for high-grade PMECs.

Some scholars believe that chemotherapy or radiotherapy is

not effective for the treatment of PMEC (3, 22). Although there

are reports that paclitaxel-based chemotherapeutics are

considered to be effective for MEC of the salivary gland (23),

reports on the efficacy of paclitaxel for the treatment of PMEC

are still lacking. Therefore, some doctors do not maintain

postoperative adjuvant chemotherapy or radiotherapy IV. This

study shows that lymph node metastasis is an important

prognostic factor, and patients with PMEC without lymph

node metastasis can be treated with surgery alone. However,

for patients with PMEC with lymph node metastasis, there is a

certain problem with surgical treatment alone: bronchial MEC is

a subtype of NSCLC, and according to the code of diagnosis and

treatment for NSCLC, patients with lymph node metastasis

should receive postoperative adjuvant chemotherapy. Although

patients with PMEC with lymph node metastasis have a very

poor prognosis and require adjuvant therapy, none of the

current follow-up therapies have been indicated to be effective.

The limitations of this study are as follows. First, the patients

came from the northern area of the Chinese Plain. Different

geographical environments and altitudes may have disease

characteristics and nutritional gene statuses that affect the

mortality rate of this study. Second, the limitations of

retrospective research may lead to missing or incomplete data

records and offsets. Third, not all patients had characteristic

MECT1 and MAML2 fusion gene detection results.

Overall, this study confirmed that for PMEC, a rare

neoplasm, the clinical presentation and imaging findings are

nonspecific, making it difficult to obtain an accurate

preoperative diagnosis. However, we found that lymph node

metastasis is an independent prognostic factor for PMEC,

which can both help diagnose such patients and predict

their prognosis.
Conclusion

The preoperative diagnosis of PMEC relies on CT and

bronchoscopic examination. Because the clinical manifestations

are atypical, it is difficult to obtain a definite diagnosis before

surgery. The survival of patients with low-grade tumours is better

than that of patients with high-grade tumours. Age, grade, lymph

node metastasis and TNM stage are associated with survival, and

lymph node metastasis is a prognostic factor.
Frontiers in Oncology 10
Data availability statement

The raw data supporting the conclusions of this article will

be made available by the authors, without undue reservation.
Ethics statement

The studies involving human participants were reviewed and

approved by No. IRB00006761-M2022102 Peking University

Third Hospital. The patients/participants provided their

written informed consent to participate in this study. Written

informed consent was obtained from the individual(s) for the

publication of any potentially identifiable images or data

included in this article.
Author contributions

All authors made substantial contributions to the conception

and design of the study; the acquisition of data, or analysis and

interpretation of the data; and the drafting of the article or its

critical revision for important intellectual content. All authors

agreed to submit the article to the current journal, gave final

approval for the version to be published, and agreed to be

accountable for all aspects of the work.
Funding

This work was supported by the National Natural Science

Foundation of China (No. 81900641) and the Fundamental

Research Funds for the Central University: the Research Funding

of PKU (BMU2021MX020, BMU2022MX008) and the Science

Foundation of Peking University Cancer Hospital (grant number

2021-23).
Acknowledgment

We thank Yanling Ding and Yongchang Sun for their

contributions to the article.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
frontiersin.org

https://doi.org/10.3389/fonc.2022.916906
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Li et al. 10.3389/fonc.2022.916906
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated
Frontiers in Oncology 11
organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Hou J, Wang H, Zhang G, Huang Y, Ma Z. [Mucoepidermoid carcinoma of
the lung: Report of 29 cases]. Zhongguo Fei Ai Za Zhi (2017) 20(3):168–74.
doi: 10.3779/j.issn.1009-3419.2017.03.05

2. Vadasz P, Egervary M. Mucoepidermoid bronchial tumors: a review of 34
operated cases. Eur J Cardiothorac Surg (2000) 17(5):566–9. doi: 10.1016/S1010-
7940(00)00386-9

3. Heitmiller RF, Mathisen DJ, Ferry JA, Mark EJ, Grillo HC. Mucoepidermoid
lung tumors. Ann Thorac Surg (1989) 47(3):394–9. doi: 10.1016/0003-4975(89)
90380-9

4. Travis WD. The 2015 WHO classification of lung tumors. Pathologe (2014)
35 Suppl 2:188. doi: 10.1007/s00292-014-1974-3

5. Zhu F, Liu Z, Hou Y, He D, Ge X, Bai C, et al. Primary salivary gland-type
lung cancer: Clinicopathological analysis of 88 cases from China. J Thorac Oncol
(2013) 8(12):1578–84. doi: 10.1097/JTO.0b013e3182a7d272

6. Yang CS, Kuo KT, Chou TY, Lin CM, Hsu WH, Huang MH, et al.
Mucoepidermoid tumors of the lung: Analysis of 11 cases. J Chin Med Assoc
(2004) 67(11):565–70.

7. Song Z, Liu Z, Wang J, Zhu H, Zhang Y.. Primary tracheobronchial
mucoepidermoid carcinoma–a retrospective study of 32 patients. World J Surg
Oncol (2013) 11:62. doi: 10.1186/1477-7819-11-62

8. Wu J, Zhao SH, Guo AT, Nie YK, Cai ZL, Yang L. [CT characteristics of primary
salivary gland-type lung cancer]. Zhonghua Zhong Liu Za Zhi (2011) 33(4):313–5.

9. Turnbull AD, et al. Mucoepidermoid tumors of bronchial glands. Cancer
(1971) 28(3):539–44. doi: 10.1002/1097-0142(197109)28:3<539::AID-
CNCR2820280302>3.0.CO;2-G

10. Molina JR, Aubry MC, Lewis JE, Wampfler JA, Williams BA, Midthun DE,
et al. Primary salivary gland-type lung cancer: Spectrum of clinical presentation,
histopathologic and prognostic factors. Cancer (2007) 110(10):2253–9. doi:
10.1002/cncr.23048

11. Jiang L, Li P, Xiao Z, Qiu H, Zhang X, Xiao Y. Prognostic factors of primary
pulmonary mucoepidermoid carcinoma: A clinical and pathological analysis of 34
cases. Int J Clin Exp Pathol (2014) 7(10):6792–9.

12. Huo Z, Wu H, Li J, Li S, Wu S, Liu Y, et al. Primary pulmonary
mucoepidermoid carcinoma: Histopathological and moleculargenetic studies
of 26 cases. PloS One (2015) 10(11):e0143169. doi: 10.1371/journal.pone.
0143169

13. Travis WD, Brambilla E, Nicholson AG, Yatabe Y, Austin JHM, Beasley
MB, et al. World health organization classification of tumours. WHO
classification of tumors of the lung, pleura, thymus and heart. Lyon: IARC
Press (2015) p. 95–105.

14. Yousem SA, Hochholzer L. Mucoepidermoid tumors of the lung. Cancer
(1987) 60(6):1346–52. doi: 10.1002/1097-0142(19870915)60:6<1346::AID-
CNCR2820600631>3.0.CO;2-0

15. Smetana HF, Iverson L, Swan LL. Bronchogenic carcinoma; An analysis of
100 autopsy cases. Mil Surg (1952) 111(5):335–51.

16. Anton-Pacheco J, Jimenez M, Rodriguez-Peralto J, Cuadros J, Berchi FJ..
Bronchial mucoepidermoid tumor in a 3-year-old child. Pediatr Surg Int (1998) 13
(7):524–5. doi: 10.1007/s003830050390

17. Kim TS, Lee KS, Han J, Im J-G, Seo JB, Kim JS, et al. Mucoepidermoid
carcinoma of the tracheobronchial tree: Radiographic and CT findings in 12
patients. Radiology (1999) 212(3):643–8. doi: 10.1148/radiology.212.3.r99se09643

18. Ishizumi T, Tateishi U, Watanabe S-i, Matsuno Y.. Mucoepidermoid
carcinoma of the lung: high-resolution CT and histopathologic findings in five
cases. Lung Cancer (2008) 60(1):125–31. doi: 10.1016/j.lungcan.2007.08.022

19. Pandya H, Matthews S. Case report: Mucoepidermoid carcinoma in a
patient with congenital agenesis of the left upper lobe. Br J Radiol (2003) 76
(905):339–42. doi: 10.1259/bjr/29778480

20. McWhirter JP, Pennington CR. Incidence and recognition of malnutrition
in hospital. BMJ (1994) 308(6934):945–8. doi: 10.1136/bmj.308.6934.945

21. Kang DY, Nikiforova MN, Dacic S, Nicholson AG, Yousem SA. Primary
salivary gland-type lung cancer: Surgical outcomes. Lung Cancer (2011) 72(2):250–
4. doi: 10.1016/j.lungcan.2010.08.021

22. Roggenbuck C, Hau T, de Wall N, Buss H. [Simultaneous occurrence of
tracheobronchopathia osteochondropastica and mucoepidermoid carcinoma].
Chirurg (1995) 66(3):231–4.

23. Gilbert J, Li Y, Pinto HA, Jennings T, Kies MS, Silverman P, et al. Phase II trial of
taxol in salivary gland malignancies (E1394): A trial of the Eastern cooperative oncology
group. Head Neck (2006) 28(3):197–204. doi: 10.1002/hed.20327
frontiersin.org

https://doi.org/10.3779/j.issn.1009-3419.2017.03.05
https://doi.org/10.1016/S1010-7940(00)00386-9
https://doi.org/10.1016/S1010-7940(00)00386-9
https://doi.org/10.1016/0003-4975(89)90380-9
https://doi.org/10.1016/0003-4975(89)90380-9
https://doi.org/10.1007/s00292-014-1974-3
https://doi.org/10.1097/JTO.0b013e3182a7d272
https://doi.org/10.1186/1477-7819-11-62
https://doi.org/10.1002/1097-0142(197109)28:3%3C539::AID-CNCR2820280302%3E3.0.CO;2-G
https://doi.org/10.1002/1097-0142(197109)28:3%3C539::AID-CNCR2820280302%3E3.0.CO;2-G
https://doi.org/10.1002/cncr.23048
https://doi.org/10.1371/journal.pone.0143169
https://doi.org/10.1371/journal.pone.0143169
https://doi.org/10.1002/1097-0142(19870915)60:6%3C1346::AID-CNCR2820600631%3E3.0.CO;2-0
https://doi.org/10.1002/1097-0142(19870915)60:6%3C1346::AID-CNCR2820600631%3E3.0.CO;2-0
https://doi.org/10.1007/s003830050390
https://doi.org/10.1148/radiology.212.3.r99se09643
https://doi.org/10.1016/j.lungcan.2007.08.022
https://doi.org/10.1259/bjr/29778480
https://doi.org/10.1136/bmj.308.6934.945
https://doi.org/10.1016/j.lungcan.2010.08.021
https://doi.org/10.1002/hed.20327
https://doi.org/10.3389/fonc.2022.916906
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Pulmonary mucoepidermoid carcinoma in the Chinese population: A clinical characteristic and prognostic analysis
	Introduction
	Methods
	Study population and design
	Data collection
	Histologic review and grading
	Survival analysis
	Statistical analysis

	Results
	Demographic and clinical characteristics of the participants
	PMEC tumour characteristics
	TNM staging
	Pathological examination
	Gross examination
	Microscopic examination

	Imaging characteristics
	Subgroup analyses
	Risk factors associated with survival

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


