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Abstract
Background Mucoepidermoid Carcinoma of the Esophagus (MECE) is a relatively rare tumor type, with most of the 
current data derived from case reports or small sample studies. This retrospective study reports on the 10-year survival 
data and detailed clinicopathological characteristics of 48 patients with esophageal MEC.

Methods Data were collected from 48 patients who underwent curative surgery for esophageal MEC at the Fourth 
Hospital of Hebei Medical University between January 1, 2004, and December 31, 2020. These were compared with 
contemporaneous cases of Esophageal Squamous Cell Carcinoma (ESCC) and Esophageal Adenocarcinoma (EAC). 
Using the Kaplan-Meier method and multivariate Cox regression analysis, we investigated the clinicopathological 
factors affecting the survival of patients with MEC.

Results The incidence of MECE was predominantly higher in males, with a male-to-female ratio of approximately 7:1. 
The mid-thoracic segment emerged as the most common site of occurrence. A mere 6.3% of cases were correctly 
diagnosed preoperatively. The lymph node metastasis rate stood at 35.4%. The overall 1-year, 3-year, 5-year, and 
10-year survival rates for all patients were 85.4%, 52.1%, 37.0%, and 31.0%, respectively. Post 1:1 propensity score 
matching, no significant statistical difference was observed in the Overall Survival (OS) between MEC patients and 
those with Esophageal Squamous Cell Carcinoma (ESCC) and Esophageal Adenocarcinoma (EAC) (P = 0.119, P = 0.669). 
Univariate analysis indicated that T staging and N staging were the primary factors influencing the prognosis of 
esophageal MEC.

Conclusions MECE occurs more frequently in males than females, with the mid-thoracic segment being the most 
common site of occurrence. The rate of accurate preoperative endoscopic diagnosis is low. The characteristic of 
having a short lesion length yet exhibiting significant extramural invasion may be a crucial clinicopathological feature 
of MECE. The OS of patients with MEC does not appear to significantly differ from those with esophageal squamous 
carcinoma and adenocarcinoma.
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Introduction
Mucoepidermoid carcinoma (MEC) is a malignant tumor 
commonly found in the salivary glands, lacrimal glands, 
and bronchi, but its occurrence in the esophagus is 
extremely rare [1], representing only 0.05–2.2% of esoph-
ageal cancer cases [1–4]. The origin of esophageal MEC 
is still a matter of debate. It is histologically composed of 
a mixture of squamous, mucous, and intermediate cells. 
The rate of misdiagnosis under endoscopy is extremely 
high, with some reports even indicating a 0% accuracy 
rate in diagnoses [3, 5], making its identification even 
more challenging.

Owing to the infrequency of MECE occurrences, com-
prehensive research on its biological characteristics, ther-
apeutic approaches, and prognostic outcomes is limited, 
particularly regarding long-term survival data. This study 
endeavors to meticulously evaluate the clinicopathologi-
cal attributes and biological behavior of MECE, juxtapos-
ing it with contemporaneous cases of ESCC and EAC. 
Survival disparities are examined post-propensity score 
matching. This research includes a cohort of 48 patients 
who underwent definitive surgical intervention for 
MECE at the Fourth Hospital of Hebei Medical Univer-
sity, representing one of the more substantial single-cen-
ter datasets in this domain. Significantly, it provides the 
inaugural disclosure of a decade-long survival analysis for 
MECE patients.

Patients and Methods
Data resources and study population
From January 1, 2004, to December 31, 2020, 48 patients 
underwent curative surgical resection for MECE at the 
Fourth Hospital of Hebei Medical University. These cases 
constituted 0.38% (48/12,648) of all primary esophageal 
cancer surgeries performed at the institution during the 

same period. The male-to-female ratio was 7:1, with ages 
ranging from 45 to 78 years and a median age of 63 years. 
Based on the 8th edition of the TNM staging system 
for esophageal cancer published by the Union for Inter-
national Cancer Control (UICC) in 2017, patients diag-
nosed prior to 2017 were restaged accordingly. Detailed 
baseline characteristics of the patients are presented in 
Table 1.

Definition of lymph node metastasis
Lymph node metastasis rate (%) = number of cases with 
lymph node metastases confirmed by pathology / total 
number of cases × 100%.

Therapeutic modalities
All the 48 patients underwent radical resection. Forty-
two patients received Sweet operations, two received 
Ivor-Lewis operations, and four received MIE (Minimally 
Invasive Esophagectomy) operations. Among the 48 
patients, 26 cases were treated with operation alone and 
22 cases completed combined modality therapy, includ-
ing 3 cases treated with neoadjuvant chemotherapy and 
17 cases with adjuvant chemotherapy. Chemotherapy was 
commonly conducted for 1 to 4 cycles (median: 2 cycles). 
Postoperative adjuvant radiotherapy was performed in 3 

Table 1 Baseline characteristics of patients
Characteristics n(%) Charactersitics n(%)
Gender pT stage
 Male 42(87.5%) T1 3(6.3%)
 Female 6(12.5%) T2 4(8.3%)
Age T3 32(66.7%)
 <60y 15(31.3%) T4 9(18.7%)
 ≥ 60y 33(68.7%) pN stage
Lesion location N0 31(64.6%)
 Upper thoracic 3(6.3%) N+ 17(35.4%)
 Middle thoracic 34(70.8%) pTNM stage
 Lower thoracic 11(22.9%) I 6(12.5%)
Lesion length II 25(52.1%)
 <5 cm 34(70.8%) III 11(22.9%)
 ≥ 5 cm 14(29.2%) IVa 6(12.5%)
Vascular invasion Nerve invasion
 No 43(89.6%) No 41(85.4%)
 Yes 5(10.4%) Yes 7(14.6%)

Table 2 Patients treatments
Treatment Mode Number(%) Details Number(%)
Operation Sweet 42(87.5%) Supra-arch 

anastomosis
34(81.0%)

Subarch 
anastomosis

6(14.2%)

Cervical 
anastomosis

2(4.8%)

Ivor-Lewis 2(4.2%) Supra-arch 
anastomosis

2(100%)

MIE 4(8.3%) Supra-arch 
anastomosis

1(25.0%)

Cervical 
anastomosis

3(75.0%)

Treatment operation 
alone

26(54.2%) — —

combined 
therapy

22(45.8%) Neoadjuvant 
chemotherapy

3(13.6%)

Adjuvant 
chemotherapy

16(72.7%)

Adjuvant 
radiochemo-
therapy

1(4.5%)

Adjuvant 
radiotherapy

2(9.1%)

Chemo-
therapy

Adjuvant 
chemo-
therapy

20(41.7%) FP 12(60.0%)

FOLFOX 2(10.0%)
TP 6(30.0%)



Page 3 of 10Wang et al. BMC Gastroenterology          (2024) 24:156 

cases, and the dose fraction was 45 Gy, 50 Gy and 54 Gy 
with 2 Gy per fraction, 5 fractions a week. (Table 2)

Follow-up
The follow-up for the entire cohort of patients was con-
cluded on October 15, 2023, with a median follow-up 
period of 52 months. Two cases were lost to follow-up, 
resulting in a follow-up rate of 95.8%. Overall survival 
time was defined as the duration from the date of surgery 
to the date of death or the last follow-up.

Statistical method
Data analysis was conducted using the Statistical Product 
and Service Solutions (SPSS) software, version 27.0. Cat-
egorical variables were compared using the Pearson Chi-
square test. Overall survival (OS) was calculated using 
the Kaplan-Meier method and assessed with the Log-
rank test. Multivariate regression analysis was employed 
to identify independent prognostic factors using the Cox 
proportional hazards model. Propensity score matching 
(PSM) was executed using a 1:1 nearest neighbor match-
ing method. Covariates included gender, age, tumor 
location, tumor length, T staging, N staging, and com-
prehensive treatment. A p-value of less than 0.05 was 
considered statistically significant.

Results
Preoperative endoscopic diagnosis
Preoperative endoscopic diagnosis of MECE was con-
firmed in only 3 cases, resulting in a diagnostic accuracy 
of merely 6.3% (3/48). Among the misdiagnosed cases, 28 
were incorrectly identified as squamous cell carcinoma, 8 
as adenocarcinoma, 4 as poorly differentiated carcinoma, 
3 as adenosquamous carcinoma, and 2 as mucinous gland 
carcinoma.

Immunohistochemistry
Immunohistochemical examinations were performed 
in 19 of the all 48 patients, including 3 cases with PSA 
positive, 9 cases with p63 positive, 10 cases with CEA 
positive, 10 cases with CK positive, 10 cases with CK5/6 
positive and 5 cases with CK7 positive.

Lymph node metastasis
Among the 48 patients, 17 experienced lymph node 
metastasis, resulting in a lymph node metastasis rate 
of 35.4% (17/48). Further analysis of the lymph node 
metastasis rate, 0% for T1 stage (0/3), 25% for T2 stage 
(1/4), 25% for T3 stage (8/32), and 88.9% for T4 stage 
(8/9), with a statistical significance(P = 0.002). For lesions 
length <5 cm, the lymph node metastasis rate was 14.7% 
(5/34), compared to 85.7% (12/14) for lesions ≥ 5 cm, with 
a highly significant difference (P < 0.001).

Recurrence and Metastasis
Up to the last follow-up date, there were 17 cases pre-
senting with local / regional recurrences and 13 cases 
with distant metastases (including 6 cases with lung 
metastases, 4 cases with liver metastases, 2 cases with 
abdominal lymph node metastases and 1 case with bone 
metastasis). One patient presented supraclavicular lymph 
node metastasis in 18 months after operation, but sur-
vived more than 12 years after local radiotherapy.

Survival Analysis
As of the follow-up date, 32 patients died, including 
27 cases of recurrence / metastasis and 5 cases of non-
tumor factors (2 cases of malnutrition, 1 case of respi-
ratory failure, 1 case of multiple organs failure, and 1 
case of unknown cause). The median survival time of all 
patients was 48 months (6.5–184 months), and the 1-, 
3-, 5-and 10-year survival rates were 87.5%, 54.2%, 39.2% 
and 33.6%, respectively.

Comparison of Clinicopathological Characteristics and 
Survival between MECE, ESCC, and EAC Patients
From January 1, 2004, to December 31, 2020, among 
the 12,648 patients who underwent curative surgical 
resection at our hospital, 93.83% (11,868/12,648) were 
pathologically diagnosed with Esophageal Squamous 
Cell Carcinoma (ESCC), and 2.71% (343/12,648) with 
Esophageal Adenocarcinoma (EAC). Considering the 
large number of ESCC patients, we employed a random 
sampling method, selecting 20% (2,530 patients) for anal-
ysis. Patients with incomplete data or lacking follow-up 
information were excluded, resulting in the inclusion of 
2,348 ESCC patients and 307 EAC patients for the final 
analysis.

The clinicopathological characteristics of MECE and 
ESCC patients are presented in Table 3, showing differ-
ences in gender, lesion length, and pT staging between 
the two groups. Compared to ESCC, MECE was more 
prevalent in male patients (87.5% vs. 74.3%, P = 0.038). 
MECE patients had shorter lesion lengths (< 5 cm) more 
frequently (70.8% vs. 44.5%, P < 0.001), but a lower pro-
portion of early T stages (T1 + T2) (14.6% vs. 31.8%, 
P = 0.011). To control for the potential influence of 
baseline characteristics on survival analysis, we per-
formed a 1:1 propensity score matching for MECE and 
ESCC patients, considering characteristics like gender, 
age, lesion location, lesion length, pT stage, pN stage, 
and comprehensive treatment. After matching, there 
were no significant differences in the clinicopathologi-
cal characteristics between MECE and ESCC patients 
(Table 3). The 1-year, 3-year, 5-year, and 10-year OS for 
ESCC patients were 93.7%, 71.4%, 52.6%, and 38.6%, 
respectively, showing no statistical difference with MECE 
patients (P = 0.142, Fig. 1).
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Regarding MECE and EAC patients, the clinicopatho-
logical features are outlined in Table  4, revealing differ-
ences in lesion site, lesion length, pT stage, and pN stage 
between the groups. MECE had a higher incidence in 

the mid-esophageal segment compared to EAC (70.8% 
vs. 50.7%), while EAC was more commonly found in the 
lower esophagus (22.9% vs. 43.8%, P = 0.023). A larger 
proportion of MECE patients had lesions less than 5 cm 

Table 3 Clinicopathological characteristics of MECE and ESCC patients in the original and matched cohorts
Characteristics Original cohor P value Matched cohort P value

MECE (n = 48) ESCC (n = 2348) MECE (n = 48) ESCC (n = 48)
Gender
 Male 42(87.5%) 1745(74.3%) 0.038 42(87.5%) 42(87.5%) 1.000
 Female 6(12.5%) 603(25.7%) 6(12.5%) 6(12.5%)
Age
 <60y 15(31.3%) 958(40.8%) 0.184 15(31.3%) 14(29.2%) 0.824
 ≥ 60y 33(68.7%) 1392(59.3%) 33(68.7%) 34(70.8%)
Lesion location
 Upper thoracic 3(6.3%) 228(9.7%) 0.491 3(6.3%) 2(4.2%) 0.885
 Middle thoracic 34(70.8%) 1712(72.9%) 34(70.8%) 34(70.8%)
 Lower thoracic 11(22.9%) 409(17.4%) 11(22.9%) 12(25.0%)
Lesion length
 <5 cm 34(70.8%) 1045(44.5%) <0.01 34(70.8%) 34(70.8%) 1.000
 ≥ 5 cm 14(29.2%) 1303(55.5%) 14(29.2%) 14(29.2%)
pT stage
 T1-T2 7(14.6%) 747(31.8%) 0.011 7(14.6%) 7(14.6%) 1.000
 T3-T4 41(85.4%) 1601(68.2%) 41(85.4%) 41(85.4%)
pN stage
 N0 31(64.6%) 1280(54.5%) 0.165 31(64.6%) 31(64.6%) 1.000
 N+ 17(35.4%) 1068(45.5%) 17(35.4%) 17(35.4%)
combined therapy
 Yes 22(45.8%) 1334(56.8%) 0.129 22(45.8%) 21(43.8%) 0.837
 No 26(54.2%) 1014(43.2%) 26(54.2%) 27(56.3%)

Fig. 1 Kaplan-Meier curve for overall survival of MECE and ESCC patients
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(70.8% vs. 46.8%, P = 0.002). Fewer MECE patients were 
in the early T stages (T1 + T2) (14.6% vs. 32.8%, P = 0.010), 
and more had lymph node metastasis (35.4% vs. 21.4%, 
P = 0.034). After 1:1 propensity score matching, there 
were no significant differences in the clinicopathologi-
cal features between MECE and EAC patients (Table 4). 
The 1-year, 3-year, 5-year, and 10-year OS rates for EAC 
patients were 87.5%, 54.2%, 34.2%, and 22.0%, respec-
tively, without any statistical difference (P = 0.669, Fig. 2).

Univariate analysis of MECE survival
Nine clinicopathological factors, including gender, age, 
lesion location, lesion length, pT stage, pN stage, pres-
ence of vascular invasion, nerve invasion, and whether 
combined therapy was administered, were included in 
the univariate analysis (Table  5). pT stage and pN stage 
were identified as influencing factors (Figs. 3 and 4). Age, 
gender, pT stage, and pN stage were then incorporated 
into the multivariate analysis, which revealed that gen-
der and pN stage are independent prognostic factors for 
patients with MECE (Table 6).

Discussion
MEC was the most common malignant tumor in salivary 
glands [6], but it was rather rare in esophagus. MECE 
was a rare subtype of esophageal cancer, and is mostly 
reported in Asian population [7]. From the data from 
our center, we noticed that MECE accounted for 0.38% 
(48/12,648) of patients with primary esophageal cancer.

The existing literature on MECE indicates a median age 
of onset around 60 years and a predilection for the mid to 
lower segments of the esophagus, characteristics seem-
ingly similar to those of esophageal squamous carcinoma. 
In our study, the median age of the patients was 63 years 
(ranging from 45 to 78 years), with 93.8% (45/48) of the 
tumors located in the mid to lower thoracic segments. 
Our hospital’s data shows a male-to-female ratio of 7:1 
(42/6) for MECE, higher than the 3:1 ratio (1745/603) 
observed in ESCC patients in the same period. This 
aligns with the findings of Fegelman [8], who reported on 
20 cases of MECE with an average age of 65.7 years, 80% 
occurring in the mid to lower segments, and a male-to-
female ratio of 9:1. In a retrospective analysis of 87 MECE 
cases from various studies. Turkyilmaz [1] noted an aver-
age age of onset at 61.8 years, with 89.7% (78/87) of cases 
in the mid to lower thoracic esophagus, and a male-to-
female incidence ratio of 3.8:1 (69:18). Similarly, Chen [3] 
reported on 36 cases of MECE with a median age of 58 
years (ranging from 40 to 78 years), 86.1% in the mid to 
lower segments, and a male-to-female ratio of 3:1 (27:9).

The origin of MECE has been a topic of debate among 
scholars. Most believe that MECE originates from 
the ductal epithelium and acinar cells of the submu-
cosal glands. Previously, the World Health Organiza-
tion (WHO) classified MEC as a subtype of esophageal 
adenocarcinoma [9]. However, some scholars argue that 
MECE might originate from squamous epithelium, con-
sidering its extension into and infiltration of squamous 

Table 4 Clinicopathological characteristics of EAC and ESCC patients in the original and matched cohorts
Characteristics Original cohor P value Matched cohort P value

MECE (n = 48) EAC (n = 307) MECE (n = 48) EAC (n = 48)
Gender
Male 42(87.5%) 249(81.1%) 0.625 42(87.5%) 42(87.5%) 1.000
Female 6(12.5%) 58(18.9%) 6(12.5%) 6(12.5%)
Age
<60y 15(31.3%) 127(41.3%) 0.183 15(31.3%) 14(29.2%) 0.824
≥ 60y 33(68.7%) 180(58.7%) 33(68.7%) 34(70.8%)
Lesion location
Upper thoracic 3(6.3%) 17(5.5%) 0.023 3(6.3%) 3(6.3%) 1.000
Middle thoracic 34(70.8%) 156(50.7%) 34(70.8%) 34(70.8%)
Lower thoracic 11(22.9%) 134(43.8%) 11(22.9%) 11(22.9%)
Lesion length
<5 cm 34(70.8%) 144(46.8%) 0.002 34(70.8%) 34(70.8%) 1.000
≥ 5 cm 14(29.2%) 163(53.2%) 14(29.2%) 14(29.2%)
pT stage
T1-T2 7(14.6%) 101(32.8%) 0.010 7(14.6%) 7(14.6%) 1.000
T3-T4 41(85.4%) 206(67.2%) 41(85.4%) 41(85.4%)
pN stage
N0 31(64.6%) 241(78.6%) 0.034 31(64.6%) 33(68.8%) 0.665
N+ 17(35.4%) 66(21.4%) 17(35.4%) 15(31.3%)
combined therapy
Yes 22(45.8%) 124(40.3%) 0.476 22(45.8%) 21(43.8%) 0.837
No 26(54.2%) 183(59.7%) 26(54.2%) 27(56.3%)
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tissue, predilection for certain sites, close association 
with dysplastic epithelial areas, and prognosis similar to 
squamous cell carcinoma [10]. As reported by Ozawa [5] 
and Chen [3], who noted a 0% accuracy rate for preopera-
tive endoscopic diagnosis of MECE, Wang [11] observed 
that in a study of 47 patients, only one was diagnosed 
with MECE preoperatively via endoscopy, while the oth-
ers were predominantly misdiagnosed as squamous cell 
carcinoma. In our series, the preoperative endoscopic 
diagnosis accuracy was only 6.3% (3/48), with MECE 
more frequently misdiagnosed as squamous carcinoma 
than adenocarcinoma (28 cases vs. 8 cases). Notably, 
since 2019, WHO has classified MECE as a distinct cat-
egory. Given the complexity of MEC tumors and the limi-
tations of preoperative biopsy, enhancing the accuracy 
of preoperative diagnosis through multiple endoscopic 
biopsies and the incorporation of immunohistochemical 
techniques is crucial.

Although no specific immunohistochemical mark-
ers can entirely differentiate MECE from other types of 
esophageal cancer, the expression of p63, CEA, and CK 
can aid in improving the diagnosis and differential diag-
nosis of MECE. In the study by Hagiwara [2], the positive 
expression rate of CEA in MEC was significantly higher 
than in SCC (100% vs. 49%, P < 0.05). Studies by Huo Z 
[12] and Zhang [13] indicated that pulmonary muco-
epidermoid carcinomas show high positive expression 
rates of immunohistochemical markers CK7, p63, and 
CK5/6, CK. In our study, 19 cases underwent immuno-
histochemical examination, revealing that the positive 

expression rates of p63, CEA, and CK, CK5/6 were all 
around 50%. A single marker may not accurately reflect 
the complexity of the tumor, but the combined detection 
of multiple markers can effectively enhance the diagnos-
tic value of tumor markers, which is particularly crucial 
in rare diseases like MECE.

In the comparison of clinicopathological characteristics 
between MECE patients and those with ESCC and EAC, 
it was found that 70.8% of MECE patients had lesions 
<5 cm, indicating shorter postoperative pathologic lesion 
lengths compared to squamous cell carcinoma and ade-
nocarcinoma patients. The local invasion of the tumor 
was more severe in MECE, with T3 + T4 stages account-
ing for 85.4%, significantly higher than the 68.2% in ESCC 
and 67.2% in EAC during the same period (P = 0.011, 
P = 0.010). The characteristic of a short lesion length but 
extensive extramural invasion might be an important 
clinicopathological feature of MECE, which requires fur-
ther verification in subsequent studies.

Lymph node metastasis is also a crucial indicator of 
tumor invasiveness. A literature review by Kumagai [14] 
of multiple studies from different hospitals and countries 
revealed a lymph node metastasis rate of 48.9% (45/92) 
in 92 MECE patients. Chen [3] and Wang [11] reported 
lymph node metastasis rates of 22.3% and 25.0%, respec-
tively, significantly lower than the 49.4% in ESCC patients 
(P < 0.001). Our study showed a lymph node metastasis 
rate of 35.4% (17/48) in MECE patients, which did not 
significantly differ from that in ESCC (45.5%, P = 0.165) 
but was higher than in EAC (21.4%, P = 0.034). Further 

Fig. 2 Kaplan-Meier curve for overall survival of MECE and EAC patients
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analysis indicated that the lymph node metastasis rate 
increased with higher T stages and longer lesion lengths 
(P < 0.05), demonstrating the impact of the primary 
tumor’s extent of extramural invasion and length on 
lymph node metastasis.

Some studies demonstrated that the prognosis of pri-
mary MECE was worse than that of traditional squa-
mous cell carcinoma [2, 15, 16]. The 5-year survival 
rate was generally between 23.6% and 27.7% [3, 14, 17]. 
Most patients died of local recurrences or distant metas-
tases of the tumors [17]. Hagiwara [2] reported 8 cases 
of MECE, of which 7 were with stage III diseases. The 
results showed that 4 cases died of distant metastases 
and 2 cases died of local recurrences within 2 years after 
operation. The median survival time was 10.8 months 
(4–24 months), which was significantly shorter than that 
of patients with squamous cell carcinoma (32.1 months) 
(P < 0.05). Chen [3] pointed out that the 5-year sur-
vival rate of MECE patients was lower than that of SCC 

patients (25.8%vs 39.2%). However, more recent studies 
have shown different results. Wang [11] and colleagues 
conducted a propensity score-matched analysis compar-
ing surgically resected MECE with esophageal squamous 
carcinoma, revealing that the 5-year overall survival rate 
for MECE patients (58 cases) was 55.2%, similar to 61.9% 
in ESCC patients (P = 0.399). In our data, the 5-year OS 
for MECE was 39.2%, showing no statistical difference 
with matched ESCC patients (54.5%, P = 0.119), aligning 
with Wang et al.‘s findings. The median survival period 
was 38.0 months, significantly higher than reported by 
Hagiwara et al., likely due to the earlier staging of patients 
in our study, with stages I and II comprising 64.6%. Nota-
bly, in our study, MECE and EAC patients were also 
matched using propensity scores, and no statistical dif-
ference in survival rates was observed (P = 0.669). The 
survival of these two groups appeared to be more closely 
aligned, warranting further research. This study is the 
first to report a 10-year survival rate (31.0%) for MECE 

Table 5 Univariate analysis of various potential prognostic factors associated with OS
Factor n(%) Overall Survival rate (%) χ2 P

1-y 3-y 5-y 10-y
Gender
 Male 42(87.5) 90.5 57.1 42.6 6.5 2.162 0.141
 Female 6(12.5) 66.7 33.3 16.7 16.7
Age
 <60y 33(68.8) 90.9 57.6 45.5 40.9 1.476 0.224
 ≥ 60y 15(31.2) 80.0 46.7 26.7 20.0
Lesion location
 Upper thoracic 3(6.3) 100.0 66.7 33.3 33.3 1.542 0.463
 Middle thoracic 34(70.8) 82.4 50.0 35.3 28.9
 Lower thoracic 11(22.9) 100 63.6 54.5 54.5
Lesion length
 <5 cm 14(29.2) 78.6 42.9 28.6 21.4 2.021 0.155
 ≥ 5 cm 34(70.8) 91.2 58.8 43.4 39.1
pT stage
 T1 3(6.3) 100.0 100.0 100.0 100.0 31.573 <0.001
 T2 4(8.3) 75.0 0 0 0
 T3 32(66.6) 96.9 68.8 49.6 41.3
 T4 9(18.8) 55.6 11.1 0 0
pN stage
 N0 31(64.6) 90.3 64.5 47.6 43.3
 N1 8(16.7) 100 62.5 50.0 33.3 8.416 0.015
 N2 5(10.4) 80.0 20.0 0 0
 N3 4(8.3) 50.0 0 0 0
Vascular invasion
 No 43(89.6) 86.0 53.5 41.4 35.1 0.105 0.746
 Yes 5(10.4) 100.0 60.0 20.0 20.0
Nerve invasion
 No 41(85.4) 85.4 53.7 36.4 31.2 0.773 0.379
 Yes 7(14.6) 100 57.1 57.1 57.1
combined therapy
 Yes 22(40.7) 81.8 50.0 40.9 29.2 0.250 0.617
 No 26(52.3) 92.3 57.7 37.6 37.6
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patients both domestically and internationally, indicating 
that the long-term survival prospects for MECE are rea-
sonably favorable.

The value of adjuvant therapy after surgery for 
MECE was unclear. Turkyilmaz [1] analyzed 87 cases of 

esophageal mucoepidermoid carcinoma, including 62 
cases undergoing operation alone, 6 cases treated with 
operation and adjuvant chemotherapy, 4 cases with 
operation and radiotherapy, 3 cases with operation and 
chemoradiotherapy and 12 cases with non-operative 

Fig. 4 Kaplan-Meier curves for overall survival according to pN category

 

Fig. 3 Kaplan-Meier curves for overall survival according to pT category
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treatment. the median survival time was 13 months. 
The survival time of 3 patients receiving radiotherapy 
and chemotherapy were 54, 95 and 111 months respec-
tively, suggesting that radiotherapy and chemotherapy 
might prolong the survival of patients. However, other 
reports have failed to confirm the benefits of radiother-
apy and chemotherapy. For instance, Chen [3] analyzed 
the survival data of 36 patients with MECE, including 
26 patients with operation alone and 10 patients with 
operation and postoperative radiotherapy. There was no 
significant difference in overall survival between the two 
groups (P > 0.05). Kumagai [14] pointed out that there 
was no significant difference in survival time between 
operation alone group (n = 65) and additional chemother-
apy / radiotherapy group (n = 28). This study calculated 
the 1 -, 3-and 5-year overall survival rates of patients in 
the operation alone group were 88.5%, 53.8% and 34.3%, 
respectively, which showd no significant difference from 
those of patients in the adjuvant treatment group (81.8%, 
50.0%, 40.0%). However, 1 case developed supraclavicular 
lymph node metastasis in 18 months after operation and 
survived more than 12 years after radiotherapy, indicat-
ing that timely salvage treatment after progression might 
play a positive role in improving the survival of patients. 
Due to the low incidence of MECE, all the current studies 
were retrospective with a small sample size. Multi-center 
clinical data were encouraged to summarized and ana-
lyzed to explore the optimal treatment modality in depth.

Due to the extremely low incidence of MECE, even 
though our study represents one of the larger single-
center case series both domestically and internationally, 
there are limitations to consider. These include the long 
span of years covered by the cases, a lack of standard-
ized surgical approaches, insufficient numbers of lymph 
nodes dissected, and a paucity in the number of patho-
logical immunohistochemical analyses. Additionally, 
the small number of cases may lead to data bias, which 
warrants clinical attention. In the process of propensity 
score matching for ESCC cases, we were guided by the 
research of Fortin [18], which indicates that a subsample 
extracted from a large dataset is representative if it con-
stitutes more than 10% of the total. Consequently, we 
randomly selected a 20% subsample for statistical analy-
sis. Whether this subsample accurately reflects the entire 
dataset remains to be further verified and substantiated.

In summary, MECE is a rare disease that is often mis-
diagnosed preoperatively, with surgery being the primary 

mode of treatment. The lesions tend to be relatively short 
in length, with significant local tumor invasion. However, 
the long-term survival prospects are relatively good, and 
overall survival (OS) appears to be similar to that of squa-
mous and adenocarcinomas, providing a reference for 
clinical practice. Nonetheless, the difficulty in conducting 
prospective studies on MECE presents significant chal-
lenges in exploring its biological behavior and identifying 
optimal treatment strategies. It is recommended to col-
laborate across multiple centers, expand the sample size, 
and integrate clinical data. Additionally, delving into the 
genomic/biological aspects of its origin and characteris-
tics may further improve prognosis and understanding of 
this complex disease.
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Table 6 Multivariate analysis of survival-related factors in MECE patients
Factor B SE Wald P-value Exp(B) 95.0% CI
Gender 1.073 0.530 4.106 0.043 2.925 1.036–8.262
Age 0.300 0.374 0.641 0.424 1.349 0.648–2.811
pT stage 0.381 0.341 1.249 0.264 1.463 0.751–2.853
pN stage 0.541 0.204 7.003 0.008 1.717 1.150–2.562



Page 10 of 10Wang et al. BMC Gastroenterology          (2024) 24:156 

References
1. Turkyilmaz A, Eroglu A, Gursan N. Muco-Epidermoid Carcinoma of the 

Oesophagus: a Case Report. Acta Chir Belg. 2009;109(3):416–8.
2. Hagiwara N, Tajiri T, Tajiri T, et al. Biological behavior of mucoepidermoid 

carcinoma of the esophagus. Nippon Med Sch. 2003;70:401–7.
3. Chen SB, Chen YP, Yang JS, et al. Prim Mucoepidermoid Carcinoma Esopha-

gus Thorac Oncol. 2011;6(8):1426–31.
4. Liang YM, Wen CY, Wang XM, et al. The clinical histopathological character of 

muco-epidermoid carcinoma of the oesophagus and a literature review. Chin 
J Lab Diag. 2010;12:2011–2.

5. Ozawa S, Ando N, Shinozawa Y, et al. Two cases of Resected Esophageal 
Mucoepidermoid Carcinoma. Jpn J Surg. 1989;19(1):86–92.

6. Nance MA, Seethala RR, Wang Y et al. Cancer,2008;113(8):2082–2089.
7. Lam AK. Histopathological Assessment for Esophageal Adenocarcinoma. 

Methods Mol Biol. 2018;1756:67–76.
8. Fegelman E, Law SY, Fok M, Lam KY, Loke SL, Ma LT, Wong J. Squamous cell 

carcinoma of the esophagus with mucin-secreting component. Mucoepider-
moid carcinoma. J Thorac Cardiovasc Surg. 1994;107(1):62–7.

9. Odze RD, Lam AK, Ochiai A, Washington MK, editors. WHO classification of 
Tumours Digestive System Tumours. 5th ed. Lyon: IARC; 2019. pp. 28–9. Chap. 
2.

10. Mafune K, Takubo K, Tanaka Y, et al. Sclerosing mucoepidermoid carci-
noma of the esophagus with intraepithelial carcinoma or dysplastic 
epithelium. J Surg Oncol. 1995;58(3):184–90.

11. Wang X, Chen YP, Chen SB. Esophageal Mucoepidermoid Carcinoma: a 
review of 58 cases. Front Oncol. 2022;12:836352.

12. Huo Z, Wu H, Li J, et al. Primary pulmonary mucoepidermoid carcinoma: 
histopathological and moleculargenetic studies of 26 cases. PLoS ONE. 
2015;10(11):e0143169.

13. Zhang XP, Hu PZ, Shen SS, Li XY. Clinical characteristics and prognostic analy-
ses of 87 patients with pulmonary mucoepidermoid carcinoma. Zhonghua 
Zhong Liu Za Zhi. 2018;40(6):452–5. Chinese.

14. Kumagai Y, Ishiguro T, Kuwabara K, et al. Primary mucoepidermoid carcinoma 
of the esophagus: review of the literature. Esophagus. 2014;11:81–8.

15. Lam KY, Loke SL, Ma LT. Histochemistry of mucin secreting components in 
mucoepidermoid and adenosquamous carcinoma of the oesophagus. Clin 
Pathol. 1993;46:1011–5.

16. Yendamuri S, Malhotra U, Hennon M, et al. Clinical characteristics of adeno-
squamous esophageal carcinoma. J Gastrointest Oncol. 2017;8:89–95.

17. Koide K, Hamana N, Igarashi J, et al. Co-occurrence of mucoepidermoid 
carcinoma and squamous cell carcinoma of the esophagus: report of a case. 
Surg Today. 2000;30:636–42.

18. Fortin S, Johnston S, Schuemie M. Applied comparison of large-scale 
propensity score matching and cardinality matching for causal inference in 
observational research. BMC Med Res Methodol. 2021;21:109.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Clinico-pathological study of esophageal mucoepidermoid carcinoma: a 10-year survival from a single center
	Abstract
	Introduction
	Patients and Methods
	Data resources and study population
	Definition of lymph node metastasis
	Therapeutic modalities
	Follow-up
	Statistical method

	Results
	Preoperative endoscopic diagnosis
	Immunohistochemistry
	Lymph node metastasis
	Recurrence and Metastasis
	Survival Analysis
	Comparison of Clinicopathological Characteristics and Survival between MECE, ESCC, and EAC Patients
	Univariate analysis of MECE survival


	Discussion
	References


