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Background

Esophageal mucoepidermoid carcinoma (EMEC) is a rare disease. The biological behavior and treatment of this malignancy are not well established.



Methods

Data from 58 patients with EMEC who underwent esophagectomy were retrospectively analyzed and compared with 5028 patients with esophageal squamous cell carcinoma (ESCC). Kaplan–Meier and multivariate Cox regression analyses were conducted to investigate the association between clinicopathological factors and survival.



Results

The study cohort included 36 males and 22 females with a median age of 59 years (range, 40-78 years). Of the 47 patients who underwent preoperative esophagoscopic biopsy, only 1 patient was diagnosed with EMEC. EMEC was more often found in female patients (39.7% versus 25.8%, P=0.036) and patients with EMEC had a significantly lower rate of lymph node metastasis (25.0% versus 49.4%, P<0.001) than patients with ESCC. After 1:1 propensity score matching, the 5-year overall survival rate of 55.2% for patients with EMEC was similar to that of 61.9% for patients with ESCC (P=0.399).



Conclusions

EMEC is a rare disease that more often affects females and these patients has less lymph node metastasis than patients with ESCC. Preoperative esophagoscopic biopsy has difficulty obtaining an accurate pathological diagnosis for EMEC patients. The prognosis for EMEC is similar to that for ESCC.





Keywords: esophagus, mucoepidermoid carcinoma, surgery, treatment, prognosis



Introduction

Esophageal mucoepidermoid carcinoma (EMEC), which is characterized by a mixture of squamous, mucinous and intermediate components (1, 2), is very rare, with an incidence of less than 1% of all esophageal carcinomas (3). Most of the previous studies on EMEC were case reports (4–21), and only six series with a few cases have been reported to date (3, 22–26). The biological behavior and treatment of this rare malignancy are not well established.

In a previous study (22), we reported data from 36 patients with EMEC, which was the largest series to date, and found that EMEC was easily misdiagnosed by endoscopic biopsy and these patients had poorer survival than patients with esophageal squamous cell carcinoma (ESCC). As the patient number was still very small and no detailed analyses between EMEC and ESCC were conducted, we think it is necessary to perform further study to give us a better understanding of this rare disease. In this study, we reviewed data from 58 patients with EMEC and aimed to investigate its biological behavior and treatment. We further used the propensity score matching (PSM) analysis to match the baseline between patients with EMEC and ESCC to compare their prognosis.



Patients and Methods

Five thousand eight hundred eighty-one patients with esophageal carcinoma underwent esophagectomy with lymphadenectomy in the Department of Thoracic Surgery, Shantou University Medical College Cancer Hospital between January 1995 and December 2019. Fifty-eight patients (0.99%, 58/5881) were histopathologically diagnosed with EMEC and enrolled in the current study. All patients provided informed consent. This study was approved by an independent ethics committee at our hospital.


Data Collection

All clinicopathological data and laboratory data were retrospectively investigated. All specimens were re-examined by an expert pathologist (Dr. Xiao-long Wei). Tumors were graded according to the Armed Forces Institute of Pathology (AFIP) criteria (27). In briefly, five histopathologic features that indicated high grade behavior were set individual point values (Table 1). A quantitative grading system based on a point score for each of the five histopathologic features was employed. Tumors were differentiated into low grade (0-4 points), intermediate (5-6 points), and high grade (7-14 points). Tumors were staged according to the 8th edition of the AJCC TNM staging system.


Table 1 | Grading parameters and point values for esophageal mucoepidermoid carcinoma.





Treatment

A left thoracotomy was routinely conducted for the patients who underwent esophagectomy before 2010, and a right thoracotomy was conducted for most of the patients after 2011. For lymphadenectomy, the paraesophageal, subcarinal, supradiaphragmatic, paracardial, lesser curvature, and left gastric lymph nodes were routinely dissected for all patients. The lymph nodes around the left and right recurrent nerves and the common hepatic lymph nodes were also resected for patients who underwent a right thoracotomy.

None of these patients received preoperative neoadjuvant therapy. Postoperative adjuvant therapy was recommended to patients with locally advanced diseases in our hospital. A total of 18 patients received postoperative adjuvant therapy, including 15 patients who received adjuvant radiotherapy, 3 patients who received adjuvant chemotherapy, and 1 patient who received adjuvant chemoradiotherapy. The regimen for chemotherapy was paclitaxel + cisplatin. The total dose for adjuvant radiotherapy was 44-60 Gy (median 50 Gy).



Statistical Analysis

Statistical analysis was performed using SPSS 26.0 software (IBM, Armonk, New York, USA) and Jamovi version 2.2.5. Categorical variables were compared by Pearson’s chi-square test or Fisher’s exact test. Overall survival (OS) was calculated by the Kaplan–Meier method, and the log-rank test was used to assess the survival differences. Multivariate regression analysis was applied to determine the independent prognostic factors by the Cox proportional-hazards model. PSM was conducted with the 1:1 nearest neighbor matching method. The covariates included sex, age, tumor location, tumor length, histologic grade, thoracotomy, resection margin, pT category, pN category, and adjuvant radiotherapy. P< 0.05 was set to indicate significance.




Results


Clinicopathological Features of the Patients With EMEC

Of the 58 cases with EMEC, 57 cases were pure type of mucoepidermoid carcinomas, while the other one case with co-occurrence of ESCC and EMEC. The study cohort included 36 males and 22 females with a median age of 59 years (range, 40-78 years). Most of the tumors (67.2%, 39/58) were located on the middle third of the thoracic esophagus, and the median length was 5.0 cm (range, 1.5-8.0 cm). Based on the AFIP criteria, this study included 17 patients with low-grade tumors (Grade 1), 28 patients with intermediate-grade tumors (Grade 2), and 13 patients with high-grade tumors (Grade 3). Forty-seven patients underwent preoperative esophagoscopy with biopsy, while the other 11 patients in the earlier years did not receive esophagoscopy. Only 1 patient was diagnosed with EMEC in preoperative esophagoscopic biopsy. Forty-three patients were misdiagnosed with ESCC, two patients were misdiagnosed with esophageal adenosquamous carcinoma, and one patient was misdiagnosed with esophageal adenocarcinoma.

Based on the 8th edition of the AJCC TNM staging system, there was 1 case of pT1 disease, 10 cases of pT2 disease, 36 cases of pT3 disease, and 11 cases of pT4 disease. A total of 1039 lymph nodes were resected, while 44 nodes were pathologically diagnosed as metastatic. The mean number of resected lymph nodes was 17.9 ± 1.2, with a median number of 16 (range, 4–46). There were 43 cases of pN0 disease, 10 cases of pN1 disease, 3 cases of pN2 disease, and 2 cases of pN3 disease.

Six patients suffered major postoperative complications, including 3 cases of pneumonia, 2 cases of esophagogastric anastomotic leaks, and 1 case of chylothorax. No patient died during treatment in the hospital.



Comparison of Clinicopathological Features Between the Patients With EMEC and ESCC

Of the 5881 patients with esophageal cancer who underwent esophagectomy in our hospital between January 1995 and December 2019, 5558 patients were histopathologically diagnosed with ESCC. We excluded 477 patients who received neoadjuvant therapy (including 256 patients who received neoadjuvant chemoradiotherapy, 191 patients who received neoadjuvant radiotherapy, and 30 patients who received neoadjuvant chemotherapy), and 53 patients lacked any follow-up data, leaving a cohort of 5028 patients with ESCC for analysis.

The clinicopathological features between the patients with EMEC and ESCC are shown in Table 2. All of the factors were balanced between the patients with EMEC and ESCC, except for sex and the pN category. EMEC was found more often in female patients than ESCC (39.7% versus 25.8%, P=0.036). Moreover, the patients with EMEC had a significantly lower rate of lymph node metastasis than the patients with ESCC (25.0% versus 49.4%, P<0.001).


Table 2 | Clinicopathological features between patients with EMEC and ESCC in the original cohort and matched cohort.





Prognosis and Survival Analysis for the Patients With EMEC

Follow-up was continued to December 2020. Twenty-nine patients died during the follow-up period.

The median survival time (MST) for the entire group was 93.0 months (95% confidence interval [CI] 33.2-152.8), and the 1-, 3- and 5-year OS rates were 86.0%, 63.3% and 55.2%, respectively. In the univariate analysis (Table 3), the histological grade, resection margin, pT category, and pN category were significantly correlated with survival (Figure 1). These four factors were enrolled in a multivariate analysis. However, only the resection margin and pN category were found to be independent predictors (Table 4). The histological grade and pT category were not independent prognostic factors.


Table 3 | Univariate analysis in regard to overall survival according to clinicopathological features for 58 patients with EMEC.






Figure 1 | Kaplan-Meier curves for overall survival according to histologic grade (A), resection margin (B), pT category (C), and pN category (D). All of the survival differences were significant (P <0.05).




Table 4 | Multivariate analysis in regard to overall survival for 58 patients with EMEC.





Comparison of Survival Between the Patients With EMEC and ESCC

As the baseline clinicopathological features of patients with EMEC and ESCC in the original cohort were not comparable in this study, we used PSM analysis to match the characteristics of patients with EMEC and ESCC before survival analysis. After 1:1 propensity score matching, there were no significant differences in clinicopathological features between patients with EMEC and ESCC (Table 2). The 5-year overall survival rate was 61.9% for patients with ESCC, which was similar to that of 55.2% for patients with EMEC (P=0.399, Figure 2).




Figure 2 | Kaplan-Meier curves for overall survival between patients with ESCC and EMEC. The survival difference was not significant (P=0.399).






Discussion

EMEC is a very rare disease and accounts for less than 1% of all cases of primary esophageal cancer (3). To date, only approximately 100 cases of this disease have been reported in the English literature (3–26). In a previous study (22), we retrospectively analyzed the clinical features and prognosis of 36 patients with EMEC, which is the largest series to date, and compared their prognoses with those of patients with ESCC. However, as the patient number was still very small and some of the clinical data and follow-up data for the patients with ESCC in the early period (before 1995) were lacking, we could not conduct a detailed analysis to compare the clinical features between EMEC and ESCC patients, and the survival comparison might not be accurate. Therefore, we think it is necessary to conduct further studies to provide a better understanding of this rare disease.

In the current study, we included only patients who underwent esophagectomy after 1995 and excluded all the data in the early period (before 1995). Finally, six patients with EMEC in the early period were excluded, and a total of 58 patients were enrolled in this study, which accounted for 0.99% (58/5881) of all esophageal carcinoma patients who underwent esophagectomy at the same time. The median age for all patients was 59 years, and most of the lesions (67.2%, 39/58) were located at the middle third of the thoracic esophagus, which was similar to those of the patients with ESCC. However, it seemed that EMEC was found more often in female patients than ESCC (male:female ratio of 3:2 in the EMEC group versus that of 3:1 in the ESCC group, P=0.036). Due to the low incidence of EMEC and the small patient numbers in previous studies, it is difficult to investigate the morbidity difference in sex between EMEC and ESCC. Kumagai et al. (28) conducted a literature review and enrolled 125 patients with EMEC from 56 English and Japanese articles. They found that the male:female ratio was 3.2:1, which was lower than that of the conventional male:female ratio of 6.5:1 for ESCC in Japan. However, as not all of the patients enrolled in this study were Japanese, it was not reasonable to compare the sex ratio with that of ESCC patients in Japan. All of the patients with EMEC and ESCC enrolled in this study were treated in a single center at the same time, and we think that our results might be more convincing.

Due to the small volume of biopsy specimens from esophagoscopies, it is difficult to obtain an accurate pathological diagnosis before surgery, as the glandular component might not be apparent. In the review by Kumagai et al. (28), only 14.3% of the patients were diagnosed with EMEC by endoscopic biopsy, and most of them (77.1%) were misdiagnosed with ESCC. In the current study, of the 47 patients who received preoperative esophagoscopy with biopsy, only 1 patient (2.1%) was diagnosed with EMEC by biopsy, while most of them (91.5%) were misdiagnosed with ESCC. The diagnosis of these carcinomas often requires resection specimens (29).

In our current study, 25.9% of the patients with EMEC were confirmed to have lymph node metastasis by postoperative pathological examination, which was significantly lower than the 49.4% of patients with ESCC confirmed to have metastasis. No previous studies have compared the difference in lymph node metastasis between patients with EMEC and ESCC. In the review by Kumagai et al. (28), 48.9% (45/92) of the patients with EMEC were proven to have lymph node metastasis. However, as the studies enrolled in this review were from various hospitals and countries over a long period, we were unable to compare the rate of lymph node metastasis of patients with EMEC with that of patients with ESCC. As most of the other clinicopathological features were comparable between the patients with EMEC and ESCC in this study, especially for the thoracotomy and pT category, we think our finding that patients with EMEC have a lower rate of lymph node metastasis than patients with ESCC is still of clinical significance. However, the reason why patients with EMEC have less lymph node metastasis is not clear, and we think further study should be conducted to investigate this.

Esophagectomy with lymphadenectomy is still the most important treatment for esophageal carcinoma, while neoadjuvant chemoradiotherapy is recommended for locally advanced disease (30). As the incidence of EMEC is too low and most cases of this disease are misdiagnosed by preoperative esophagoscopic biopsy, it is difficult to investigate the value of neoadjuvant chemoradiotherapy for this disease. All of our patients received surgical resection as their initial treatment, and 18 patients received postoperative adjuvant therapy. Although the 5-year OS of 62.5% for patients who received adjuvant therapy was higher than that of 52.3% for patients who did not receive adjuvant therapy, the difference was not significant. As the patient number is still too small, we think further studies are still needed to evaluate the value of postoperative adjuvant therapy for patients with EMEC.

Because of the rarity of EMEC, the prognosis of this disease has not been well established. Although some of the previous studies found that EMEC might be more aggressive than ESCC (3, 6, 13), other studies obtained different results (18, 26). In our previous study (22), we found that the 5-year OS rate of 25.8% for patients with EMEC was lower than the 5-year absolute survival rate of 39.2% for patients with ESCC. However, we did not obtain a consistent result in this study. In the current study, after propensity score matching, we found that the survival for patients with EMEC was similar to that for patients with ESCC (P=0.399). The prognosis for patients with ESCC and EMEC has improved over the past decade (28, 30). As follow-up data for many of the patients with ESCC in the early period (before 1995) were lacking, the survival rate for patients with ESCC in our previous study might be overevaluated. Moreover, we did not conduct PSM analysis to match the baseline of the clinicopathological features between patients with EMEC and ESCC in our previous study. According to our current findings, we think that EMEC may not be more aggressive than ESCC, and the resection margin and pN category were independent predictors for this disease.

Our study still has some limitations. First, although we report the largest ever series in this study, the patient number may still not be large enough to evaluate some of the other independent prognostic factors, such as the pT category and histological grade. Second, many other prognostic factors, such as the lymphovascular invasion, has been known to be a poor prognostic factor for many cancers. However, we did not recorded the information of these factors in this study (31). Third, we could not promote a multidisciplinary treatment strategy for EMEC in this study, especially for advanced disease. However, as there are few studies concerned with this rare disease to date, we think that our current study still provides a better understanding of EMEC.

In conclusion, EMEC is a rare disease and may more often affect females and have less lymph node metastasis than ESCC. Preoperative esophagoscopic biopsy has difficulty obtaining an accurate pathological diagnosis for EMEC. The prognosis for patients with EMEC is not poorer than that for patients with ESCC, and the resection margin and pN category are independent predictors. Further studies are needed to evaluate our findings and investigate a multidisciplinary treatment strategy for EMEC.
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1270 (25.3%)

4593 (91.3%)
435 (8.7%)

1295 (25.8%)
3733 (74.2%)

2543 (50.6%)
2485 (49.4%)

1140 (22.7%)
3888 (77.3%)

P value

0.036

0.381

0.638

0.668

0.189

0315

0.636

0.239

<0.001

0.375

EMEC, esophageal mucoepidermoid carcinoma; ESCC, esophageal squamous cell carcinoma.

Matched cohort

EMEC (n = 58)

36 (62.1%)
22 (37.9%)

32 (55.2%)
26 (44.8%)

10 (17.2%)
39 (67.2%)
9 (15.2%)

22 (37.9%)
36 (62.1%)

17 (29.3%)
28 (48.3%)
13 (22.4%)

40 (69.0%)
18 (31.0%)

54 (93.1%)
4 (6.9%)

1 (19.0%)
47 (81.0%)

43 (74.1%)
15 (25.9%)

16 (27.6%)
42 (72.4%)

ESCC (n = 58)

35 (60.3%)
23 (39.7%)

32 (55.2%)
26 (44.8%)

7(12.1%)
43 (74.1%)
8 (13.8%)

20 (34.5%)
38 (65.5%)

15 (30.2%)
30 (55.6%)
13 (14.1%)

39 (67.2%)
19 (32.8%)

55 (94.8%)
3(6.2%)

1(19.0%)
47 (81.0%)

44 (75.9%)
4(24.1%)

4(24.1%)
44 (75.9%)

P value

0.849

1.000

0.676

0.699

0.908

0.842

0.697

1.000

0.830

0.672
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Variable No. of patients 1-yr OS (%) 3-yr OS (%) 5-yr OS (%) Hazard Ratio P value

Sex 1.168 0.614
Male 36 86.0 64.1 57.4
Female 22 85.9 62.0 51.7

Age (yn) 1.463 0.312
<60 32 87.5 62.5 59.0
>60 26 84.2 64.8 49.9

Tumor location 1.010 0.918
Upper third 10 80.0 60.0 50.0
Middle third 39 86.9 63.2 56.9
Lower third 9 88.9 66.7 53.3

Tumor length 1.202 0.487
<4cm 22 90.9 66.7 61.2
>4cm 36 82.8 61.3 51.6

Histologic grade 2.058 0.029
Grade 1 17 94.1 82.4 82.4
Grade 2 28 89.3 60.3 45.3
Grade 3 18 67.1 42.0 33.6

Thoracotomy 1.009 0.908
Left thoracotomy 40 87.5 62.5 54.7
Right thoracotomy 18 81.9 66.7 57.2

Resection margin 7.089 <0.001
Radical 54 88.7 68.3 59.5
Palliative 4 50.0 0 0

pT category 4.151 0.049
pT1-2 1" 81.8 81.8 81.8
pT3-4 47 87.0 58.4 48.2

pN category 2.516 0.016
pNO 43 90.7 72.6 61.4
pN1-3 15 71.8 359 359

Adjuvant radiotherapy 0.695 0.401
Yes 16 93.8 62.5 62.5
No 42 83.3 63.4 52.3

OS. overall survival.
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