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Abstract
An 80-year-old man was under annual surveillance esophagogastroduodenoscopy after endoscopic submucosal dissection (ESD) for early gastric cancer (EGC). Two years after the initial ESD, a 0-IIc type metachronous EGC lesion, 8 mm in size, without an ulcer scar was found in the gastric antrum. The estimated tumor depth was up to the mucosa, and biopsy revealed well and poorly differentiated adenocarcinoma. ESD was performed for this lesion and en bloc resection with negative margins was achieved. Histopathological examination revealed an adenosquamous carcinoma 8 mm in size invading the deep submucosal layer (1600 μm), with lymphovascular invasion, consistent with the diagnosis of non-curative resection. Additional gastrectomy was recommended for this patient, however, two months after the ESD, preoperative computed tomography revealed multiple liver metastases, and the patient was considered as an unsuitable candidate for surgical resection. Systemic chemotherapy was therefore started, however, the patient died of gastric cancer 27 mo after the second ESD. Early gastric adenosquamous carcinoma localized to the mucosa and submucosa is extremely rare and its clinical behavior is not well known. The present report is very significant in that it underscores the distinct possibility of gastric adenosquamous carcinoma being very aggressive and fatal even when detected at an early cancer.
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Core tip: Herein is described a rare case of gastric adenosquamous carcinoma which resulted in liver metastasis and gastric cancer-related death, even though the tumor was detected at an early cancer by periodic surveillance esophagogastroduodenoscopy after gastric endoscopic submucosal dissection. Early gastric adenosquamous carcinoma is extremely rare and its clinical behavior is not well known. The present study is very significant in that it underscores the distinct possibility of gastric adenosquamous carcinoma being very aggressive and fatal even when detected at an early cancer.
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INTRODUCTION
Adenosquamous carcinoma is an exceedingly rare tumor, accounting for only 0.14%-1.9% of all cases of gastric cancer[1-6]. It is a very aggressive cancer, and in the majority of cases, these tumors are already at an advanced stage at diagnosis, with lymph node metastasis and liver metastasis. This type of cancer is associated with a very poor prognosis, with the 5-year survival rate of 0-22%[1,3,6-8]. There are few reports on early gastric adenosquamous carcinoma localized to the mucosa and submucosa, therefore, the clinical behavior of this type of cancer is still not well known[6,9,10]. We document a rare case of gastric adenosquamous carcinoma which resulted in liver metastasis and gastric cancer-related death, even though the tumor was detected at an early cancer by periodic surveillance esophagogastroduodenoscopy (EGD) two years after curative endoscopic submucosal dissection (ESD) for early gastric cancer (EGC).

CASE REPORT
An 80-year-old man was admitted to our hospital in June 2005 for endoscopic treatment of EGC. We performed ESD for the initial EGC lesion, a 0-IIa type well differentiated adenocarcinoma limited to mucosa measuring 10 mm in diameter, with no ulcer scar, on the lesser curvature of the middle gastric body (Figure 1). Histopathological findings revealed a well differentiated mucosal adenocarcinoma measuring 10 mm in diameter without lymphovascular involvement or ulcer scar, and tumor-free margins. This lesion fulfilled the absolute pathological criteria and was diagnosed as a curative resection[11]. After the initial ESD, EGD was performed annually, and revealed no evidence of tumor recurrence; the serum levels of tumor markers such as carcinoembryonic antigen (CEA) also remained within normal range. However, in November 2007, 0-IIc type metachronous gastric cancer (MGC), 8 mm in diameter, with no ulcer scar, was found on the greater curvature of the gastric antrum (Figure 2). The estimated tumor depth was up to the mucosa and biopsy revealed well and poorly differentiated adenocarcinoma. ESD was performed for this lesion and en-bloc resection with negative margins was achieved. Histopathological examination revealed an adenosquamous carcinoma invading the deep submucosal layer (1600 μm), 8 mm in diameter, with lymphovascular invasion, consistent with the diagnosis of non-curative resection (Figure 3). Immunohistchemical staining was focally positive for CK5/6, CEA, CDX2, and a few cells were positive for CK14, P63, findings that were suggestive of adenosquamous differentiation of the tumor (Figure 4). Additional gastrectomy was recommended for the patient. However, two months after the ESD (in January 2008), preoperative computerized tomography (CT) revealed multiple liver metastases (Figure 5), and the patient was considered as an unsuitable candidate for surgical resection. Systemic chemotherapy was therefore started, however, the patient died of gastric cancer 27 mo after the second ESD.

DISCUSSION
Rolleston et al[12] first reported gastric adenosquamous carcinoma in 1905. Gastric adenosquamous carcinoma consists of both adenocarcinomatous and squamous cell carcinomatous components, more than a quarter of the tumor being composed of the squamous cell carcinoma component[13]. Gastric adenosquamous carcinoma is exceedingly rare, accounting for 0.14% to 1.9% of all cases of gastric cancer[1-6]. In the majority of cases of gastric adenosquamous carcinoma, the tumor is already at an advanced stage at diagnosis. The tumor carries a devastating prognosis, with 5-year survival rates ranging from 0 to 22%[1,3,6-8]. Early gastric adenosquamous carcinoma extending to the mucosa and submucosa is extremely rare. Samejima et al[9] first reported early gastric adenosquamous carcinoma in 1974 and there have been only 10 case reports of this type of carcinoma since, including the present case[6,9,10]. Among the 10 cases of early gastric adenosquamous carcinoma, five died of gastric cancer (50%) (four with liver metastases and one with distant lymph node metastasis). As compared to the excellent prognosis of the common type of early gastric adenocarcinoma, with 5-year survival rates of about 90%[14], the prognosis of early gastric adenosquamous carcinoma is much poorer. In addition, among the five fatal cases, including the present case, 3 were found to have liver metastasis or distant lymph node metastasis by the time of surgery; the present case had multiple liver metastases on a CT obtained two months after the ESD. Therefore, the present case report is very significant in that it underscores the distinct possibility of gastric adenosquamous carcinoma being very aggressive and fatal even when detected at an early cancer.
The histogenesis of adenosquamous carcinoma is not clear, although there are five hypotheses[1,4,6-8,10,15-17]: (1) squamous metaplasia of an adenocarcinoma; (2) cancerization of metaplastic non-neoplastic squamous cells; (3) cancerization of ectopic squamous epithelium; (4) differentiation of multipotential undifferentiated cancer cells toward both squamous and glandular cells; and (5) collision of concurrent adenocarcinoma and squamous cell carcinoma. Most of the squamous cell carcinomatous components were located at invasive site, in contrast to the adenocarcinomatous components being located in the mucosal region adjacent to the squamous cell carcinoma component. Therefore, many authors now believe that the squamous neoplastic component results from metaplastic change of the adenocarcinoma component. Our present case also showed pathological findings that were consistent with this hypothesis.
The tumor in the present patient was detected as a MGC during periodic EGD two years after curative ESD for an EGC lesion fulfilling the absolute indications for ESD[11]. Higher incidence of MGCs (in the range of 1.8% to 12.8%) after endoscopic treatment for EGC has been reported previously[18-22]. Among the 1537 EGC patients who underwent curative ESD for absolute indications or for expanded indications from 1999 to 2006 at our hospital, a total of 348 MGC lesions were detected in 244 patients (15.9%), consistent with previous reports. Unfortunately, we encountered seven cases of MGC with gastric cancer-related death, even though radical resection can be performed in most cases. Among these, in four cases, the advanced MGC was detected over 5 years after the initial ESD, because periodic surveillance examinations were not performed over 5 years. On the other hand, in the remaining three patients including the present case, the MGCs were of a higher malignancy grade at the time of their detection, despite the patient receiving periodic follow-up examinations. Thus, it is necessary to bear in mind the possibility of development of such fatal MGCs during periodic follow-up examinations after curative gastric ESD.
In conclusion, we have described a rare case of submucosal invasive gastric adenosquamous carcinoma that resulted in gastric cancer-related death, even though this tumor was detected at an early cancer during periodic surveillance examinations after curative gastric ESD.
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COMMENTS
Case characteristics
An 80-year-old man was under annual surveillance esophagogastroduodenoscopy (EGD) after endoscopic submucosal dissection (ESD) for early gastric cancer (EGC).

Clinical diagnosis
0-IIc type metachronous gastric cancer.

Differential diagnosis
Common type of early gastric cancer.

Laboratory diagnosis
The serum levels of tumor markers such as carcinoembryonic antigen were within normal range.

Imaging diagnosis
EGD revealed small gastric cancer clinically estimated as intramucosal lesion.

Pathological diagnosis
Histopathological examination of ESD resected specimen revealed an adenosquamous carcinoma invading the deep submucosal layer with lymphovascular invasion.

Treatment
The patient received systemic chemotherapy for multiple liver metastases detected after the ESD.

Related reports
Early gastric adenosquamous carcinoma localized to the mucosa and submucosa is extremely rare and its clinical behavior is not well known.

Term explanation 
Gastric adenosquamous carcinoma consists of both adenocarcinomatous and squamous cell carcinomatous components, more than a quarter of the tumor being composed of the squamous cell carcinoma component.

Experiences and lessons
Herein is described a rare case of gastric adenosquamous carcinoma which resulted in liver metastasis and gastric cancer-related death, even though the tumor was detected at an early cancer by periodic surveillance EGD after gastric ESD.

Peer- review
This case report reveals the distinct possibility of gastric adenosquamous carcinoma being very aggressive and fatal even when detected at an early cancer.
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Figure 1 Initial early gastric cancer lesion in June 2005. A: 0-IIa type well differentiated adenocarcinoma limited to the mucosa, 10 mm in size, without an ulcer scar, on the lesser curvature of the middle gastric body; B: Histopathological findings revealed a well differentiated mucosal adenocarcinoma, 10 mm in size, without lymphovascular involvement or ulcerative finding as well as tumor-free margins.
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Figure 2 Metachronous early gastric cancer lesion in November 2007. A: 0-IIc type metachronous early gastric cancer lesion, 8 mm in size, without an ulcer scar, on the greater curvature of gastric antrum. The estimated tumor depth was up to the mucosa; B: Biopsy revealed well and poorly differentiated adenocarcinoma (HE staining).
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Figure 3 Histopathological findings of endoscopic submucosal dissection specimens. A: Low magnification view with hematoxylin and eosin staining. endoscopic submucosal dissection specimen revealed adenosquamous carcinoma invading the deep submucosal layer (1600 μm); B: High magnification view of yellow box in A. The tumor shows a solid growth pattern and prominent keratinization suggesting squamous cell carcinomatous component.
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Figure 4 Immunochemical staining. Immunohistchemical staining was focally positive for CK5/6 (A), CEA (B), CDX2 (C), and a few cells were positive for CK14 (D), P63 (E).
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Figure 5 Computerized tomography in January 2008 (two mo after the endoscopic submucosal dissection). A and B: Enhanced computerized tomography revealed multiple low density areas suggesting liver metastases (indicated by arrows).
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