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Abstract
AIM: To investigate the clinical characteristics, diagnosis, treatment, and prognosis of primary adenosquamous carcinoma (ASC) of the esophagus. 
METHODS: A total
 of 4015 patients with esophageal carcinoma underwent surgical resection between January 1995 and June 2012 at the Cancer Hospital of Shantou University Medical College. In thirty-seven
 cases, the histological diagnosis was primary ASC. Clinical data were retrospectively analyzed from these 37 patients, who underwent transthoracic esophagectomy with lymphadenectomy. The (2 or Fisher’s exact test was used to compare the clinicopathological features between patients with ASC and squamous cell carcinoma (SCC). The Kaplan-Meier and log-rank methods were used to estimate and compare survival rates. A Cox proportional hazard regression model was used to identify independently prognostic factors.
Results: Primary esophageal ASC accounted for 0.92% of all primary esophageal carcinoma cases (37/4015). The clinical manifestations were identical to those of other types of esophageal cancer. All of the 24 patients who underwent preoperative endoscopic biopsy were misdiagnosed as SCC. The median survival time (MST) was 21.0 months (95% CI 12.6-29.4), and the 1-, 3-, and 5-year overall survival rates were 67.5%, 29.4%, and 22.9%, respectively. In multivariate analysis, only adjuvant radiotherapy [hazard ratio (HR) 0.317, 95%CI 0.114-0.885, P=0.028] was found to be an independently prognostic factor. The MST for ASC patients was significantly lower than that for SCC patients [21.0 months (95% CI 12.6-29.4) vs. 46.0 months (95% CI 40.8-51.2), P=0.001]. In subgroup analyses, the MST for ASC patients was similar to that for poorly differentiated SCC patients.
CONCLUSION: Primary esophageal ASC is a rare disease that is prone to be misdiagnosed by endoscopic biopsy. The prognosis is poorer than esophageal SCC but similar to that for poorly differentiated SCC patients. 
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Core TIP: Primary adenosquamous carcinoma (ASC) of the esophagus is an uncommon malignant esophageal neoplasm containing coexisting elements of infiltrating squamous cell carcinoma (SCC) and adenocarcinoma (AC). The biological behavior and response to therapies of this disease have not been well studied. In the current study, we reported the largest ever single-center patient cohort undergoing surgical resection for primary esophageal ASC, and we investigated the clinical characteristics, diagnosis, treatment, and prognosis in these patients. These data will give us a better understanding of this disease and help select the proper strategy for therapy. 
INTRODUTION
Primary adenosquamous carcinoma (ASC) of the esophagus is an uncommon malignant esophageal neoplasm containing coexisting elements of infiltrating squamous cell carcinoma (SCC) and adenocarcinoma (AC)[1]. To our knowledge, no more than 40 cases of primary esophageal ASC have been published in the English literature over the past 20 years[1-11]. Most of the previous studies concerning esophageal ASC were case reports, while only one series of 18 cases was previously reported by Yachida et al[1]. The biological behavior and response to therapies of this disease have not been well studied. In the current study, we present data of 37 patients with primary esophageal ASC who underwent surgical resection with systematic lymphadenectomy from a single cancer center. We investigate the clinical characteristics, diagnosis, treatment, and prognosis in these patients, and we further analyze the factors that are associated with survival. 
MATERIALS AND METHODS
This study was undertaken at the Cancer Hospital of Shantou University Medical College (CH-SUMC) and was approved by the Ethics Committee of that hospital. A total of 4015 patients with esophageal carcinoma underwent surgical resection between January 1995 and June 2012. In thirty-seven cases (0.92%, 37/4015), the histological diagnosis was primary ASC. The clinical records of these 37 patients were analyzed retrospectively.
Patient selection
The medical history was obtained from all patients, who then underwent a physical examination. A chest radiograph, barium meal, contrast-enhanced computed tomography scan of the chest and abdomen, complete blood count, blood biochemistry analyses, and liver and renal function evaluations were also performed. Twenty-four patients underwent esophagoscopic biopsy before surgery. The remaining 13 patients from the early period of the study did not undergo an endoscopic biopsy when typical features of esophageal cancer were confirmed by clinical manifestations, esophagographic examinations and
 computed tomography scan of the chest. All histological specimens were re-examined by expert pathologists. 
Histopathology

All resection specimens, including the lymph nodes, were assessed by two expert pathologists (Dr. Ming-yao Wu and Dr. Dong-ping Tian). Specimen analysis was performed in a standardized fashion with prospective documentation of all of the assessed parameters. Tumors were classified as ASC when the features of SCC and AC could be identified by light microcopy, with each accounting for at least 20% of the area in the sections of the deepest portion of tumor penetration. Patients with mucoepidermoid carcinomas were not included in this series.
Follow-up

Follow-up was performed every 3 months for the first year, every 6 months for the second year and every 6 to 12 months thereafter. During each follow-up visit, the patients received a clinical evaluation, blood biochemistry examination, including that of tumor markers (squamous cell carcinoma antigen, carcinoembryonic antigen), ultrasonography, and X-ray examination. Computed tomography was performed every year. Endoscopic examinations were performed when necessary. Follow-up was continued up to January 2013 or until death, if this occurred earlier. The mean follow-up was 33.5 months (range: 1-158 months). One patient was lost to follow-up (2.7%).

Local and regional recurrences were defined, respectively, as recurrence at the anastomosis or at any site within the operative field. Distant metastases were defined as tumor growth outside the operative field. A diagnosis of recurrent disease was made when pathologically or radiologically confirmed.
Statistical analysis

Statistical analysis was performed using SPSS 13.0 software (SPSS Inc., Chicago, IL, USA). The (2 or Fisher’s exact test was used to compare the clinicopathological features between patients with ASC and SCC. Overall survival time was calculated from the date of operation to the date of death or the most recent follow-up. Univariate analysis of survival was performed using the Kaplan-Meier method to estimate survival probabilities in patient subgroups, with the entry factors of gender, age (≤60 years vs. >60 years), location, length of the primary lesion (≤4 cm vs. >4 cm), macroscopic tumor type, pT category, pN category, operation (radical/palliative), and radiotherapy (yes/no). The log-rank test was used to assess differences in survival between groups. Factors identified at a significance level of P < 0
.2 in the univariate analysis were selected for inclusion in a multivariate Cox proportional hazard regression model. All of the performed statistical tests were two-sided, and a P-value less than 0.05 was considered to be statistically significant. The treatment results in this group of patients were compared with the results in patients with different histological grades of SCC who were treated during the same period.
RESULTS

Patient characteristics

The clinicopathological features of the 37 primary esophageal ASC patients are shown in Table 1. This study group contained 31 men and 6 women, ranging in age from 40 to 78 years (median: 60 years). The primary lesions were most often found in the middle third of the thoracic esophagus and had a median length of 4.0 cm (2.0-10.0 cm). The clinical manifestations were identical to those of other types of esophageal cancer, with dysphagia, retrosternal pain, and loss of body weight being the main presenting symptoms.

None of the 37 patients underwent chemotherapy or radiotherapy before surgery, and none had prior malignant disease or distant metastases on routine examination before surgery. 

Treatment

All 37 patients underwent transthoracic esophagectomy with two-field lymphadenectomy (the mediastinal and perigastric lymph nodes), including 34 cases of radical resection and three cases of palliative resection. A total of 480 lymph nodes were removed, and 69 had metastases. Twenty of the 37 patients (54.1%) proved postoperatively to have histologically confirmed lymph node metastases. According to the seventh edition of the American Joint Committee on Cancer (AJCC) staging system for esophageal cancer, there were 14 stage pN1, three stage pN2, and three stage pN3. Postoperative complications included pneumonia, pneumothorax, and esophagogastric anastomotic leak in each of two cases. No patients died during treatment in hospital and 30 days after surgery. 

Adjuvant therapies were routinely recommended to patients with locally advanced tumor or mediastinal lymph node metastases. However, not all patients complied with this recommendation. Twenty-four patients who underwent a radical operation were treated with surgery alone, and ten patients who underwent a radical operation were treated with surgery plus postoperative radiotherapy. None of the 34 patients who underwent a radical operation received adjuvant chemotherapy. One of the 3 patients who underwent a palliative operation received adjuvant chemotherapy (Cisplatin plus 5-Fu for two cycles) and died 5 months after surgery. One palliatively operated patient died 2 months after surgery and did not receive adjuvant therapy. The other palliatively operated patient did not receive adjuvant therapy for economic reasons and survived for 20 months. Therapeutic radiation was delivered using 6 or 8 MV photons. A total dose of 50Gy was delivered in 2 Gy fractions 5 days a week.

Pathology
Grossly, ASC was indistinguishable from pure squamous cell carcinoma. The macroscopic tumor was classified as intraluminal type in one case, polyploid type in two cases, ulcerative type in two cases, sclerotic type in three cases, and medullary type in 29 cases. Microscopically, ASC was characterized by a mixture of AC and SCC features (Figure 1). SCC could have different stages of squamous differentiation with or without intercellular bridges, individual cell keratinization, and cancer pearls. AC contained tubular or glandular structures with focal to abundant intracellular or extracellular mucin. The adenocarcinoma and squamous cell carcinoma could be intermingled or have a fairly clear boundary. No intermediate cells such as the type observed in mucoepidermoid carcinoma were evident in ASC. In most tumors, SCC dominated in the mucosa, while AC was identified in the deeper portion of the tumor. 

Twenty-four patients underwent esophagoscopic biopsy before surgery, and all of them were misdiagnosed as SCC.
Survival and prognostic factors
By January 2013, with a mean follow-up of 33.5 months (range: 1-158 months), 29 patients had died, seven were still alive, and one was lost to follow-up.

The median survival time (MST) of the 37 patients was 21.0 months (95% confidence interval [CI] 12.6-29.4), and the 1-, 3-, and 5-year overall survival rates (OS) were 67.5%, 29.4%, and 22.9%, respectively. One patient died of myocardial infarction 140 months after the surgery. 

Univariate analysis and multivariate analysis were performed to assess the relationship between the clinicopathological features and the prognosis of the ASC patients. The variables related to survival in univariate analysis are shown in Table 2. Only location, macroscopic tumor type, pN category, and operation (radical/palliative) affected the overall survival (P<0.05). Although the MST at 32.0 months for the patients who received adjuvant radiotherapy was longer than that at 19.0 months for the patients who did not, the difference was not significant (P=0.066). In multivariate analysis, adjuvant radiotherapy (P=0.028) was found to be an independent factor in the prediction of prognosis (Table 3). Patients who received adjuvant radiotherapy had a relatively better survival.

Finally, we assessed the prognosis between esophageal ASC and different histological grades of SCC. Three thousand seven hundred eighty five of the 4015 esophageal carcinoma patients were histologically diagnosed as SCC. Of these patients, 3439 patients did not receive neoadjuvant therapy, including 1011 well-differentiated SCC, 2007 moderately differentiated SCC, and 421 poorly differentiated SCC. All patients underwent transthoracic esophagectomy with two-field lymphadenectomy (the mediastinal and perigastric lymph nodes). One hundred twenty patients were lost to follow-up (3.5%). The clinicopathological features of patients with ASC and different histological grades of SCC are shown in Table 4. All of the factors were balanced between patients with ASC and SCC. The MST at 21.0 months for ASC patients was significantly lower than that at 46.0 months for SCC patients (P=0.001) (Figure 2). We further sub-classified SCC into different histological grades and compared the prognosis with esophageal ASC. The MSTs for well-differentiated SCC, moderately differentiated SCC, and poorly differentiated SCC were 148.0 months, 39.0 months, and 22.0 months, respectively (Table 5). The MST for ASC patients was significantly lower than that for well- (P<0.001) and moderately differentiated SCC patients (P=0.004), but there was no significant difference compared to the MST for ASC patients with that for poorly differentiated SCC patients (P=0.536) (Figure 2). 
Twenty patients had complete recurrence and metastasis data. The first failure sites in these 20 cases included local/regional recurrences in six cases, local/regional recurrences with distant metastases in four cases, and distant metastases in 10 cases. The mean time from treatment to failure was 14.0 months (2.0 - 65.0 months). Metastases were detected in the lung in two cases, the brain in two cases, the liver in two cases, the bone in three cases, and distant lymph nodes in five cases.
DISCUSSION

ASC is a malignant tumor that has granular and squamous histological components. According to the guidelines for clinical and pathological studies of carcinomas of the esophagus established by the Japan Esophageal Society, ASC of the esophagus is defined as having at least 20% of the SCC and AC features on routine microscopic examination using hematoxylin and eosin staining[12]. Primary esophageal ASC was relatively uncommon, and in our study, it accounted for only 0.92% of all cases of primary esophageal carcinoma. Due to the low incidence of esophageal ASC, the biological behavior and response to therapies of this disease have not been well studied.

We report the largest ever single-center patient cohort undergoing surgical resection for primary esophageal ASC, having investigated the clinical characteristics, diagnosis, treatment, and prognosis in these patients. Most of the patients were male with a median age of 60 years. The primary lesions were most often found in the middle third of the thoracic esophagus, and progressive dysphagia, retrosternal pain, and loss of body weight were the main presenting symptoms, which were identical to those of other types of esophageal carcinoma.

The origin of primary esophageal ASC remains obscure. It has been suggested that both components of an ASC originate from the same clone[11]. Some authors believe that this type of tumor arises from esophageal gland cells or ductal cells[10]. However, it has also been speculated that ASC first develops as SCC and that glandular differentiation subsequently occurs in the tumor cell populations[1,8]. In our study group, most of the tumors exhibited carcinoma in situ differentiating in the mucosa adjacent to the tumors, while no cellular atypia and transition to tumor cells were found in the underlying esophageal glands or their ducts. These features indicated that esophageal ASC could originate from the covering squamous epithelium. 
Because the clinical features of primary esophageal ASC are basically identical to those of other types of esophageal cancer, the diagnosis of this disease is dependent on histopathological examination. Esophagoscopic biopsy is the most frequently used method for diagnosis before treatment. However, in our study, all 24 patients who underwent esophagoscopic biopsy before surgery were misdiagnosed as SCC. In the postoperative pathological examinations, we found that SCC dominated in the mucosa in most tumors, while AC was identified in the deeper portion of the tumor. This
 could have contributed to the high misdiagnosis rate of esophageal ASC due to the small volume of the biopsy specimen. Deeper biopsies that include a greater tissue volume and are performed under an endoscope could help improve the diagnostic accuracy.

No standard treatment for esophageal ASC has been established because its incidence is low. Few studies have addressed the treatment of esophageal ASC. At present, the treatment for this condition is similar to that for other types of esophageal carcinoma because of the difficulty in establishing the definitive diagnosis preoperatively. Surgical resection is still an important method for resectable esophageal carcinoma with neoadjuvant chemoradiotherapy for a locally advanced disease[13-16]. In the current study, none of the 37 patients received neoadjuvant therapy, while 10 patients were treated with surgery plus postoperative radiotherapy. We found that adjuvant radiotherapy was an independently prognostic factor in multivariate analysis (P=0.028). Patients who received adjuvant radiotherapy had a relatively better survival. The role of postoperative radiotherapy is still debated in esophageal cancer, and most previous studies have revealed no survival benefit with postoperative radiotherapy for esophageal SCC and AC[17-18]. In our study, although postoperative radiotherapy was found to be predictive of survival in the multivariate analysis, because the number of patients in this study was small, we think that more data should be collected to confirm this finding. Recently, neoadjuvant chemoradiotherapy had been increasingly used for the treatment of esophageal cancer patients, and it has shown a significant survival benefit[13-16]. It is suggested that further research should be conducted to establish the value of this new therapeutic approach for patients with esophageal ASC.
ASC has been confirmed to be more aggressive than “pure” AC and SCC in many other tumors, with frequent lymph node metastasis and poor prognosis[19-27]. Some case reports of esophageal ASC have also indicated that it has a highly aggressive biological behavior[5,7]. Another study of 18 cases reported by Yachida et al.[1] found that esophageal ASC had a better prognosis than conventional SCC and AC, but their finding is likely due to the smaller size and lower stage of the tumors in that study. In our study, although the 54.1% rate of lymph node metastases was higher than that of esophageal SCC (46.3%, 1591/3439), no significant difference was observed (P>0.05). Regarding the prognosis, the MST at 21.0 months for ASC patients was significantly lower than that at 46.0 months for the SCC patients in our study (P=0.001). In the subgroup analyses, the MST for ASC patients was significantly lower than that for well- and moderately differentiated SCC patients (P<0.001) but was similar to that for the poorly differentiated SCC patients (P=0.536). The poor prognosis of esophageal ASC could be caused by its aggressive biological behavior.
In summary, primary esophageal ASC is a rare disease that is prone to be misdiagnosed by endoscopic biopsy. The prognosis for patients undergoing surgical resection is poorer than that for most esophageal SCC patients but similar to that for poorly differentiated SCC patients. Further investigations are required to determine the biological behavior of this tumor and develop new therapeutic modalities to achieve further improvements in the clinical outcome.
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Background

Primary adenosquamous carcinoma (ASC) of the esophagus is an uncommon malignant esophageal neoplasm containing coexisting elements of infiltrating squamous cell carcinoma (SCC) and adenocarcinoma (AC). The biological behavior and response to therapies of this disease have not been well-studied due to its low incidence. 

Research frontiers

No more than 40 cases of primary esophageal ASC have been published in the English literature in the past 20 years. Most of the previous studies concerning esophageal ASC were case reports. We reported the largest ever single-center patient cohort of 37 cases undergoing surgical resection for primary esophageal ASC, and investigated the clinical characteristics, diagnosis, treatment, and prognosis.
Innovations and breakthroughs

This study was the largest that was conducted by a single institution to report the clinical characteristics, diagnosis, treatment, and prognosis of esophageal ASC. For the first time, we determined that esophageal ASC was prone to be misdiagnosed by endoscopic biopsy and that the prognosis for patients undergoing surgical resection is poorer than that for most esophageal SCC patients but similar to that for poorly differentiated SCC patients.
Applications

This is the largest study of primary esophageal ASC, and it will give us a better understanding of this disease and help the selection of the proper therapy strategy. 

Terminology

Esophageal ASC is an uncommon malignant esophageal neoplasm containing coexisting elements of infiltrating squamous cell carcinoma and adenocarcinoma. According to the guidelines for clinical and pathological studies of carcinomas of the esophagus that were established by the Japan Esophageal Society, ASC of the esophagus is defined as having at least 20% each of the SCC and AC elements on routine microscopic examination using hematoxylin and eosin staining. 

Peer review

This is a well written and thorough coverage of this important topic. The authors investigated the clinical characteristics, diagnosis, treatment, and prognosis of 37 cases of ASC of the esophagus from 4015 esophageal carcinoma patients who received surgical resection between January 1995 and June 2012. They concluded that the prognosis of esophageal ASC is poorer than SCC. The paper is of interest for Gastroenterologists. 
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Figure Legends

Figure 1 
Adenosquamous carcinoma of the esophagus, adenocarcinoma and squamous cell carcinoma could be intermingled (A, Hematoxylin and eosin stain, 200x magnification) or have a fairly clear boundary (B, Hematoxylin and eosin stain, 100x magnification)

Figure 2 
Comparison of Kaplan-Meier curves for patients with esophageal adenosquamous carcinoma (ASC) and squamous cell carcinoma (SCC). A: Kaplan-Meier curves for esophageal ASC patients and total esophageal SCC patients. The survival difference was significant (P=0.001). B: Kaplan-Meier curves for patients with esophageal ASC and different histological grades of SCC (between ASC and well-differentiated SCC, P<0.001; between ASC and moderately differentiated SCC, P=0.004; between ASC and poorly differentiated SCC, P=0. 536).

Table 1
 Clinicopathological features of the 37 patients with esophageal adenosquamous carcinoma
	Gender
	Age
	Location
	Length (cm)
	Macroscopic tumor type
	pT
	pN
	Operation
	Treatment
	Result
	Last follow–up (months)

	M
	40
	Lt
	7
	Medullary
	4a
	1
	Radical
	S+R
	D
	4

	M
	51
	Mt
	7
	Medullary
	3
	2
	Radical
	S
	D
	19

	F
	74
	Mt
	8
	Polyploid
	4a
	1
	Radical
	S
	A
	158

	M
	47
	Mt
	5
	Medullary
	3
	1
	Radical
	S+R
	A
	114

	M
	64
	Mt
	7
	Medullary
	4a
	0
	Radical
	S
	D
	2

	F
	51
	Mt
	3
	Medullary
	3
	0
	Radical
	S
	D
	74

	M
	61
	Ut
	4
	Medullary
	1b
	0
	Radical
	S
	D
	45

	M
	42
	Ut
	4
	Sclerotic
	4b
	0
	Palliative
	S
	D
	20

	M
	50
	Mt
	3
	Medullary
	3
	0
	Radical
	S
	D
	42

	M
	56
	Mt
	6
	Ulcerative
	3
	0
	Radical
	S
	D
	21

	M
	60
	Mt
	3
	Sclerotic
	3
	0
	Radical
	S+R
	D1
	140

	M
	63
	Lt
	4
	Medullary
	3
	1
	Radical
	S
	D
	14

	M
	65
	Mt
	4
	Sclerotic
	3
	0
	Radical
	S
	D
	26

	M
	67
	Mt
	10
	Intraluminal
	2
	0
	Radical
	S
	D
	1

	M
	72
	Mt
	4
	Medullary
	3
	1
	Radical
	S
	D
	11

	M
	56
	Mt
	4
	Medullary
	3
	1
	Radical
	S
	D
	15

	M
	78
	Mt
	4
	Medullary
	2
	1
	Radical
	S
	D
	12

	F
	66
	Lt
	2
	Ulcerative
	2
	1
	Radical
	S+R
	D
	28

	M
	50
	Mt
	7
	Medullary
	4a
	2
	Radical
	S+R
	D
	11

	M
	40
	Mt
	5
	Medullary
	1b
	0
	Radical
	S
	D
	30

	M
	53
	Mt
	6
	Medullary
	3
	1
	Radical
	S
	D
	25

	F
	54
	Mt
	4
	Medullary
	3
	0
	Radical
	S
	D
	5

	M
	62
	Mt
	4
	Medullary
	3
	3
	Palliative
	S+C
	D
	5

	M
	63
	Mt
	4
	Medullary
	3
	0
	Radical
	S
	A
	85

	M
	63
	Ut
	6
	Medullary
	3
	0
	Radical
	S
	D
	19

	M
	41
	Mt
	6
	Medullary
	3
	1
	Radical
	S+R
	A
	80

	M
	47
	Mt
	6
	Medullary
	3
	0
	Radical
	S
	D
	9

	M
	57
	Mt
	3
	Polyploid
	2
	0
	Radical
	S
	A
	60

	M
	53
	Mt
	6
	Medullary
	3
	3
	Radical
	S
	D
	10

	M
	65
	Mt
	3
	Medullary
	1b
	0
	Radical
	S
	D
	33

	M
	56
	Mt
	3
	Medullary
	3
	1
	Radical
	S+R
	D
	32

	F
	45
	Mt
	3
	Medullary
	3
	0
	Radical
	S+R
	L
	16

	M
	63
	Mt
	7
	Medullary
	3
	1
	Radical
	S+R
	A
	34

	M
	63
	Lt
	2
	Medullary
	1b
	3
	Radical
	S
	D
	6

	M
	65
	Mt
	5
	Medullary
	3
	1
	Radical
	S+R
	D
	20

	F
	73
	Mt
	5
	Medullary
	3
	1
	Radical
	S
	A
	11

	M
	73
	Lt
	10
	Medullary
	4a
	2
	Palliative
	S
	D
	2


Ut, Upper third of thoracic esophagus; Mt, Middle third of thoracic esophagus; Lt, Lower third of thoracic esophagus; S, Surgery; R, Radiotherapy; C, Chemotherapy; A, Alive; D, Died of tumor recurrence; D1, Died of myocardial infarction.
Table 2 Univariate analysis of the prognosis of the 37 patients with esophageal adenosquamous carcinoma

	
	Number of patients
	Survival rate (%)
	MST, months (95%CI)
	P value

	
	
	1-year
	3-year
	5-year
	
	

	Gender
	
	
	
	
	
	0.302

	Male
	31
	64.5
	25.8
	18.4
	20.0(13.5－26.5)
	

	Female
	6
	83.3
	55.6
	55.6
	74.0(0.0－149.4)
	

	Age (years)
	
	
	
	
	
	0.448

	≤60 
	19
	73.7
	34.2
	28.5
	25.0(11.6－38.4)
	

	>60
	18
	60.6
	24.2
	16.2
	19.0(8.6－29.4)
	

	Location
	
	
	
	
	
	0.031

	Ut
	3
	100.0
	33.3
	0.0
	20.0(18.4－21.6)
	

	Mt
	29
	68.8
	34.5
	30.2
	25.0(12.8－37.2)
	

	Lt
	5
	40.0
	0.0
	0.0
	6.0(1.7－10.3)
	

	Length
	
	
	
	
	
	0.630

	≤4 cm
	19
	73.7
	34.4
	23.0
	28.0(12.0－44.0)
	

	>4 cm
	18
	61.1
	24.4
	24.4
	19.0(7.4－30.6)
	

	Macroscopic tumor type
	
	
	
	
	
	<0.001

	Medullary
	29
	61.9
	27.3
	18.2
	19.0(11.7－26.3)
	

	Intraluminal 
	1
	0.0
	0.0
	0.0
	1.0
	

	Polyploid
	2
	100.0
	100.0
	100.0
	－
	

	Ulcerative
	2
	100.0
	0.0
	0.0
	21.0
	

	Sclerotic 
	3
	100.0
	33.3
	33.3
	26.0(16.4－35.6)
	

	pT category
	
	
	
	
	
	0.573

	pT1
	4
	75.0
	25.0
	0.0
	30.0(3.5－56.5
	

	pT2
	4
	50.0
	25.0
	25.0
	12.0(0.0－38.5)
	

	pT3
	23
	78.3
	34.5
	28.8
	21.0(12.4－29.6)
	

	pT4
	6
	33.3
	16.7
	16.7
	4.0(0.0－14.8)
	

	pN category
	
	
	
	
	
	0.002

	pN0
	17
	76.5
	38.2
	25.5
	30.0(12.8－47.2)
	

	pN1
	14
	77.9
	31.2
	31.2
	25.0 (9.9－40.1)
	

	pN2
	3
	33.3
	0.0
	0.0
	11.0 (0.0－25.4)
	

	pN3
	3
	0.0
	0.0
	0.0
	6.0 (4.4－7.6)
	

	Adjuvant radiotherapy
	
	
	
	
	
	0.066

	No
	27
	62.7
	23.5
	15.7
	19.0 (11.7－26.3)
	

	Yes
	10
	80.0
	45.7
	45.7
	32.0
	

	Operation
	
	
	
	
	
	0.025

	Radical
	34
	70.5
	32.2
	25.0
	25.0 (15.4－34.6)
	

	Palliative
	3
	33.3
	0.0
	0.0
	5.0 (0.2－9.8)
	


Ut, Upper third of thoracic esophagus; Mt, Middle third of thoracic esophagus; Lt, Lower third of thoracic esophagus; CI, confidence interval.

Table 3 Multivariate Cox regression analysis for the prognosis of the 37 patients with esophageal adenosquamous carcinoma

	Prognostic factor
	Hazard Ratio
	95%CI
	P value

	Location
	2.177
	0.797-5.951
	0.129

	Macroscopic tumor type
	1.002
	0.633-1.585
	0.995

	pN category
	1.656
	0.956-2.871
	0.072

	Adjuvant radiotherapy
	0.317
	0.114-0.885
	0.028

	Operation
	3.718
	0.782-17.679
	0.099


CI, confidence interval.

Table 4 Comparison of clinicopathological variables between patients with esophageal ASC and SCC

	Variable
	ASC
	SCC
	P value

	
	
	Well differentiated (n=1011)
	Moderately differentiated (n=2007)
	Poorly differentiated (n=421)
	Total (n=3439)
	

	Gender
	
	
	
	
	
	0.191

	Male
	31
	748
	1473
	313
	2534
	

	Female
	6
	263
	534
	108
	905
	

	Age (yr)
	
	
	
	
	
	0.056

	≤60
	19
	672
	1347
	270
	2289
	

	>60
	18
	339
	660
	151
	1150
	

	Location
	
	
	
	
	
	0.647

	Ut
	3
	124
	284
	54
	462
	

	Mt
	29
	746
	1426
	303
	2475
	

	Lt
	5
	141
	297
	64
	502
	

	Tumor length
	
	
	
	
	
	0.182

	≤4 cm
	19
	397
	799
	191
	1387
	

	>4 cm
	18
	614
	1208
	230
	2052
	

	pT category
	
	
	
	
	
	0.409

	pTis
	0
	10
	17
	5
	32
	

	pT1a
	0
	18
	35
	10
	63
	

	pT1b
	4
	39
	88
	22
	149
	

	pT2
	4
	202
	350
	80
	632
	

	pT3
	23
	562
	1135
	232
	1929
	

	pT4a
	5
	139
	278
	68
	485
	

	pT4b
	1
	41
	84
	24
	149
	

	pN category
	
	
	
	
	
	0.187

	pN0
	17
	587
	1049
	212
	1848
	

	pN1
	14
	235
	530
	110
	875
	

	pN2
	3
	151
	328
	69
	548
	

	pN3
	3
	38
	100
	30
	168
	

	Adjuvant radiotherapy
	
	
	
	
	
	1.000

	No
	27
	729
	1465
	292
	2486
	

	Yes
	10
	282
	542
	129
	953
	

	Operation
	
	
	
	
	
	0.755

	Radical
	34
	945
	1851
	385
	3181
	

	Palliative
	3
	66
	156
	36
	258
	


ASC, adenosquamous carcinoma; SCC, squamous cell carcinoma; Ut, Upper third of thoracic esophagus; Mt, Middle third of thoracic esophagus; Lt, Lower third of thoracic esophagus.

Table 5 Comparison of prognosis between patients with ASC and SCC

	
	Cases
	1-year OS
	3-year OS
	5-year OS
	MST (months, 95% CI)

	Well-differentiated SCC
	1011
	87.5%
	67.1%
	58.9%
	148.0

	Moderately differentiated SCC
	2007
	81.0%
	51.5%
	42.5%
	39.0 (34.7－43.3)

	Poorly differentiated SCC
	421
	72.6%
	37.3%
	27.4%
	22.0 (18.3－25.7)

	Total SCC
	3439
	81.8%
	54.3%
	45.6%
	46.0 (40.8－51.2)

	ASC
	37
	67.5%
	29.4%
	22.9%
	21.0 (12.6－29.4)


ASC, adenosquamous carcinoma; SCC, Squamous cell carcinoma; OS, Overall survival rates; MST, Median survival time; CI, Confidence interval
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