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Abstract: Pulmonary mucoepidermoid carcinoma (PMEC) is a rare malignant neoplasm, and little is known about 
the prognostic factors. The aim of the present study was to identify the relationship between tumor’s histological 
features and clinical behaviors and to analyze the survival of patients with PMEC. A total of 34 patients with PMEC 
from May 2001 to April 2013 were included in the investigation. The clinical data, radiological manifestation, patho-
logical findings, treatment strategy, and prognoses of all patients were analyzed retrospectively. The patients were 
classified into low-grade group (n = 25) and high-grade group (n = 9), based on histological grades. High-grade 
PMEC was more common in patient with elevated serum carcinoembryonic antigen (CEA) (P = 0.033), advanced 
tumor-node-metastasis (TNM) stage (P = 0.004) and lymph node metastasis (P < 0.001). The 5-year PFS and OS of 
all patients were 75.7% and 83.6%, respectively. Age, pathological grade, lymph node metastasis and TNM stage 
were correlated with the survival of PMEC patients. Lymph node metastasis was an independent predictor of OS 
(HR, 0.080; P = 0.029) and PFS (HR, 0.090; P = 0. 004). A higher tumor histological grade indicated a more aggres-
sive behavior. Patients who had undergone complete resection for PMEC without any lymph node metastasis were 
expected to be cured.
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Introduction

Pulmonary mucoepidermoid carcinoma (PMEC) 
is a rare tumor. It represents only 0.1-0.2% of 
all primary pulmonary malignancies and usually 
considered to originate from the bronchial 
gland of minor salivary gland-type lining the tra-
cheobronchial tree [1-4]. PMEC is now defined 
as a tumor characterized by a combination of 
mucus-secreting, squamous, and intermediate 
cell types and is classified into low grade and 
high grade according to histology appearance, 
cellular atypia, mitotic activity, local invasion, 
and necrosis [4, 5].

Unlike the common types of lung cancer (ade-
nocarcinoma and squamous carcinoma), PMEC 
is a low malignant tumor with favorable progno-
sis and high survival rate after surgical resec-
tion [1, 2]. In previous studies, PMEC was most-

ly reported in small series or described in case 
reports. Thus, the relationship between the 
tumor histology, clinical behavior and prognosis 
is uncertain. Consequently, there is no consen-
sus on an optimal treatment strategy. The pur-
pose of this study, therefore, was to review 
PMEC with emphasis on clinical behavior, radio-
logical features, pathologic features, treatment, 
and prognostic factors.

Methods

Patients

Between May 2001 and April 2013, thirty-four 
patients underwent surgical treatment for pri-
mary PMEC at the Sun Yat-Sen University 
Cancer Center. Clinicopathologic data collected 
from retrospective analysis included age, gen-
der, symptoms, radiographic, bronchoscopic 
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and histopathological features of the tumors, 
tumor location, tumor size, stage, treatment 
strategy and outcome.

The chest computed tomography (CT) scan and 
the bronchoscopy were performed in all 
patients. All patients underwent pulmonary 
resection and systematic mediastinal lymph 
node dissection. The tumors were classified 
into low and high histological grades according 
to the criteria described by Colby [4]. Tumor 
specimens were reviewed by two experienced 
pathologists (Zhang and Xiao) for histopatho-
logical confirmation; the histological grading 
and cellular composition were also reviewed. 
The pathologic staging was based on the tumor-
node-metastasis (TNM) staging system of the 
American Joint Committee on Cancer (7th edi-
tion). Follow-ups were conducted via medical 
records or telephone interview. This retrospec-
tive study was approved by the Institutional 
Review Board of Sun Yat-Sen University Cancer 
Center and by the Ethics Committees of Sun 
Yat-Sen University Cancer Center.

Statistical analysis

Categorical variables were presented as counts 
and percentages, and comparisons were con-

This study included 19 male and 15 female 
patients, with a median age of 41 years (range 
16-78 years). The most common presenting 
symptoms were cough (n = 26, 76.5%) and 
hemoptysis (n = 14, 41.2%), and were followed 
closely by sputum (n = 6, 17.6%), chest pain (n 
= 4, 11.8%), wheezing (n = 3, 8.8%), fever (n = 
2, 5.9%) and weight loss (n = 3, 8.8%). Seven 
patients (20.6%) were asymptomatic, and the 
tumors were detected during routine health 
examination. Based on histological grades the 
patients were classified as high-grade group (n 
= 9, 26.5%) (Figure 1A, 1B) and low-grade 
group (n = 25, 73.5%) (Figure 1C, 1D), and its 
relationship with clinical features is summa-
rized in Table 1. There were statistically signifi-
cant differences in the age (P = 0.031), CEA (P 
= 0.033), TNM stage (P = 0.004) and lymph 
node involvement (p < 0.001) between patients 
with high grade and those with low grade. The 
median age of patients with the high grade (65 
years) was older than that of patients with low 
grade (40 years), although it was not statisti-
cally significant (P = 0.058).

Radiographic findings 

The findings were obtained by CT scan before 
treatment in 34 patients (Table 2). The CT 

Table 1. Characteristics of Patients with Pulmonary Muco-
epidermoid Carcinoma (n = 34)

No. of Patients (%)
Parameters Total  

(n = 34)
High Grade  

(n = 9)
Low Grade  

(n = 25)
p-

value
Median Age, Range 41 (16-78) 65 (24-78) 40 (16-76) 0.058
    < 60 years 28 (82.4) 5 (55.6) 23 (92.0) 0.031
    ≥ 60 years 6 (17.6) 4 (44.4) 2 (8.0)
Gender 0.462
    Female 15 (44.1) 5 (55.6) 10 (40.0)
    Male 19 (55.9) 4 (44.4) 15 (60.0)
Smoking 11 (32.4) 4 (44.4) 7 (28.0) 0.692
CEA 0.033
    ≤ 5 ng/ml 23 (67.6) 3 (33.3) 20 (80.0)
    > 5 ng/ml 11 (32.4) 6 (66.7) 5 (20.0)
TNM Stage 0.004
    I-IIA 25 (73.5) 3 (33.3) 22 (88.0)
    IIB-IV 9 (26.5) 6 (66.7) 3 (12.0)
Resection Margin 0.465
    Positive 2 (5.9) 1 (11.1) 1 (4.0)
    Negative 32 (94.1) 8 (88.9) 24 (96.0)
LN Metasasis 0.000
    Yes 7 (20.6) 6 (66.7) 1 (4.0)
    No 27 (79.4) 3 (33.3) 24 (96.0)

ducted using Fisher’s exact tests. 
Continuous variables were present-
ed as median and range, and com-
parisons were conducted using 
Mann-Whitney u test. The Kaplan-
Meier method was used to analyze 
survival curves, and the log-rank test 
was used to compare statistical dif-
ferences in the univariate analysis of 
survival. The variables statistically 
significant in the univariate analysis 
were used for multivariate analysis. 
Prognostic factors related to surviv-
als were determined by forward step-
wise Cox proportional hazard regres-
sion model. A two-sided P values < 
0.05 were considered statistically 
significant. All analyses were per-
formed with SPSS software (SPSS 
Standard version 16.0, SPSS, Ch- 
icago, IL, USA).

Results

Clinical features

The main clinical features of the 34 
patients are summarized in Table 1. 
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images were assessed by an experienced radi-
ologist (Xiao) who was unaware of the histo-
pathological diagnoses. The tumor diameter 
ranged from 6 to 60 mm. The tumors were 
located in the trachea (n = 2), main bronchus (n 
= 5), right upper lobe (n = 4), right middle lobe 
(n = 6), right lower lobe (n = 5), left upper lobe 
(n = 7), or left lower lobe (n = 5). The contour of 
the tumors were round (n = 12), oval (n = 9) or 
lobulated (n = 13). Twenty-two tumor masses 
showed a well-defined margin. Four cases 
showed spiculation and pleural indentation 
sign. Punctate calcifications were found in 4 
cases. On enhanced CT scan, the tumors 
appeared mild (23.5%), or moderate to marked 
(76.5%) homogeneous or heterogeneous con-
trast enhancement. Ten cases may have led to 
the obstructive pneumonia or atelectasis. 
Seven cases showed metastasis to hilar and 
mediastinal lymph nodes; one of them also 
showed pleural metastases. There was no sta-
tistically significant difference observed 
between patients with high grade and with low 
grade for the CT features assessed (Table 2).

Bronchoscopic findings

All 34 patients underwent bronchoscopy. The 
tumors were easily visualized in 27 cases 
except 7 peripheral cases. Most of these 
tumors appeared as either a round, smooth 
polypoid nodule or a protruding cauliflower 
mass with a sessile base, and wholly or partial-
ly obstructed the bronchus. Bronchoscopic 
brushing or biopsy, was performed in 27 cases, 
however, a preoperative diagnosis of mucoepi-
dermoid carcinoma was made in only 14 
(51.9%) of them. In other cases revealed a non-
typed malignant tumor or non-diagnostic 
inflammatory cells. 

Treatment

The treatment of all patients was summarized 
in Table 3. Thirty-two patients were operated by 
a standard posterolateral thoracotomy and 2 
by video assisted thoracoscopic surgery (VATS). 
One patient received postoperative radiothera-
py due to positive resection margin. Eight 

Figure 1. Representative images of hematoxylin and eosin-stained pathologic specimens in pulmonary mucoepi-
dermoid carcinoma (PMEC). A: High grade, 100×; B: High grade, 400×; C: Low grade, 100×; D: Low grade, 400×.
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patients with more advanced tumor staging 
were treated with a combination of systemic 
chemotherapy (n = 7) or radiotherapy (n = 1).

Clinical follow-up

The median follow-up for all patients was 63 
months (range 22-118 months), during which 
the tumor recurrence or metastasis was identi-
fied in 7 patients. Among these patients, 3 sur-
vived and 4 died. They lived 13, 25, 33 and 41 
months after treatment, respectively. The 
5-year OS and PFS of all patients were 84.6% 
and 81.6%, respectively. Univariate analysis 
showed that age > 60, stage III/IV, high grade, 
and lymph node metastasis were associated 
with unfavorable OS (Figure 2) or PFS (Figure 
3). In the forward conditional Cox regression 
model, lymph node metastasis was found to be 
a strong unfavorable predictor of OS (HR, 
0.080; 95% CI, 0.008-0.775; P = 0.029) as well 

Table 3. Treatment in Patients with Pulmo-
nary Mucoepidermoid Carcinoma
Surgical No. of Patients
    Tracheal Resection 3
    Sleeve Lobectomy 2
    Wedge Lobectomy 4
    Lobectomy 15
    Bilobectomy 7
    Pneumonectomy 3
Postoperative Treatment 9
    Radiotherapy 2
    Chemotherapy 7

Table 2. Computed Tomography Finding in Patients with Pulmonary 
Mucoepidermoid Carcinoma

No. of Patients (%)
Parameters Total  

(n = 34)
High Grade  

(n = 9)
Low Grade  

(n = 25)
p-

value
Tumor Size, Range 3 (0.6-6) 3.5 (1.5-5) 2.5 (0.6-6)
Tumor Sharp 0.254
    Round or Oval 21 4 17
    Lobulated 13 5 8
Tumor Margin 0.687
    Well Defined 22 5 17
    Poorly Defined 12 4 8
Degrees of Contrast Enhancement 1.000
    Mild 8 2 6
    Moderate to Marked 26 7 19
Punctate Calcification 4 2 2 0.281

composed of mucus-secreting, squamous, and 
intermediate cells arranged in solid, glandular 
or cystic patterns [8]. The tumors are classified 
as high grade or low grade based on their histo-
logical appearance (Figure 1). High-grade 
PMEC was characterized by necrosis, nuclear 
pleomorphism, frequent mitoses, and a solid or 
nested pattern of growth for the intermediate 
or squamous cells. Low-grade PMEC usually 
demonstrated bland cytological features, few 
mitoses, frequent cystic components and 
mucous cells. High-grade PMEC is often diffi-
cult to differentiate from adenosquamous car-
cinoma. Keratinization, a feature of adenosqua-
mous carcinoma, is absent in high-grade PMEC. 
In our study, most pulmonary mucoepidermoid 
carcinomas (over 70%) were categorized as low 
grade similar to the most previous study [9-11]. 
However, in a few series, most PMEC were of 
intermediate grade because of different grad-
ing systems [12, 13].

The clinical behavior of MEC in the head and 
neck was believed to be associated with patho-
logical grade of the tumor [6]. Similar findings 
have been shown for PMEC. Yousem and 
Hochholzer reported that low-grade PMEC was 
more commonly found in women or in younger 
patients compared with high-grade tumor [1]. In 
the present study, the median age of patients 
with high-grade tumors was significantly great-
er than that of patients with low-grade tumors 
(65 years vs. 40 years), despite the fact that it 
was not statistically significant (p = 0.058). In 
high-grade tumors, the incidence of lymph 
node metastasis was reported to be more fre-

as PFS (HR, 0.090; 95% 
CI, 0.017-0.468; P =  
0.004) for patients with 
PMEC.

Discussion

Mucoepidermoid carci-
noma (MEC) is the most 
common salivary gland 
tumor and usually locat-
ed in the parotid gland 
[6]. As a malignant 
tumor of bronchial gland 
origin, PMEC was first 
described by Smetana 
in 1952 [7]. PMEC is 
now defined as a malig-
nant epithelial tumor, 
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quent (45% to 75%) [9]. In accordance with pre-
vious studies, our data also showed that the 
incidence of lymph node metastasis was more 
frequent (66.7%) in high-grade tumors.

CT examination provided significant informa-
tion in the evaluation of pulmonary tumors and 
played an important role in the diagnosis of 
PMEC. The CT appearance of the tumors in our 
series, such as a well defined round or oval 
shape with a smooth margin, were similar to 
those reported by Kim et al [14]. The study con-
ducted by Fisher et al. showed punctate calcifi-

cation in 6 cases (50%). In our series, punctu-
ate calcification within the tumor was seen in 4 
patients (11.7%), which was lower than that in 
the study by Fisher et al [15]. According to the 
report of 16 patients reviewed by Li et al., the 
majority of these tumors (n = 12, 75%) showed 
moderate to marked enhancement and a 
minority (n = 4, 25%) showed mild enhance-
ment [10]. Our results supported these find-
ings. The tumor with spiculation and the pleural 
indentation sign has been seen in 4 cases, 
which were also reported in the study by Li et al 
[10].

Figure 2. Kaplan-Meier curves of overall survival (OS) for variates: (A) age, (B) TNM stage, (C) pathological grade, 
and (D) lymph node metastasis.
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Radical surgery is the primary choice of treat-
ment for PMEC [16, 17] in which tumor location 
determines the surgical approach. PMEC of the 
lung could be surgically treated by lobectomy, 
sleeve resection, local resection, segmental 
resection, or even endoscopic removal [18]. In 
our cases, lobectomy was the most frequently 
performed procedure and pneumonectomy 
was the last choice. Sleeve lobectomy should 
be considered when the primary bronchus was 
invaded, and the rate was relatively low. The 
conventional surgical approach for the resec-
tion of the bronchus or pulmonary resection 

with clear resection margin is the posterolater-
al thoracotomy. Advances in minimally invasive 
surgery that included VATS have led to a less 
traumatic approach for lung cancer treatment 
[19].

Prognostic factors appearing to predict poor 
survival included the histological grade, TNM 
stage, completeness of resection, or age in pre-
vious studies [1, 9, 16, 20]. Yousem and 
Hochholzer, separating PMEC tumors into low 
grade and high grade, reported that high-grade 
tumors showed worse prognosis, and these 

Figure 3. Kaplan-Meier curves of progress-free survival (PFS) for variates: (A) age, (B) TNM stage, (C) pathological 
grade, and (D) lymph node metastasis.
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worse outcomes seemed to be associated with 
nodal staging in high-grade PMEC [1]. In our 
study, univariate analysis showed that age, his-
tological grade, lymph node metastasis and 
TNM stage were correlated with OS and PFS. 
However, multivariate regression analysis 
revealed that lymph node metastasis was the 
only independent prognostic factor. Most 
patients with PMEC have a favorable outcome 
after a complete resection [21, 22]. No evi-
dence proved the effect of adjuvant chemo-
therapy or radiotherapy. Some studies reported 
that chemotherapy or radiotherapy was ineffi-
cient [2, 23]. Our data showed that 6/9 of high-
grade PMEC patients had lymph node metasta-
ses at the time of primary resection and the 
survival was inferior. As a type of NSCLC, adju-
vant therapy is recommended for PMEC 
patients who undergo an incomplete resection 
or have lymph node metastasis. In our experi-
ence, patients having early staged tumors with-
out lymph node metastasis, including those 
with high-grade tumor can be expected to be 
cured following complete resection of tumors 
with systematic mediastinal lymph node dis-
section. Despite the fact that the prognosis of 
PMEC patients with lymph node metastasis 
was poor, no subsequent therapy was proven to 
be optimal. Still, further studies on the role of 
adjuvant chemo- or radiotherapy are necessary 
due to the lack of experiences.

In conclusion, PMEC is a rare malignant neo-
plasm with a wide spectrum of clinical manifes-
tations and non-specific radiographic presenta-
tion. A higher tumor histological grade indicated 
a more aggressive behavior. Patients who had 
undergone complete resection for PMEC with-
out any lymph node metastasis had excellent 
prognoses, even in patients with high-grade 
tumor. Age, pathological grade, TNM stage, and 
lymph node metastasis were important prog-
nostic factors. Further prospective studies and 
larger, multi-centric series are needed.
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