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Abstract
It has been reported recently that small undifferentiated intramucosal early gastric cancer (EGC) < 20 mm in size without any lymphovascular involvement or ulcerative findings had virtually no risk of lymph-node (LN) metastasis. Consequently, the indications for endoscopic resection were expanded to include such undifferentiated EGC lesions. We describe herein a case of a small undifferentiated intramucosal EGC < 20 mm in size without lymphovascular involvement or ulcerative findings that involved lymph-node metastasis. A 57-year-old female underwent pylorus preserving gastrectomy as standard treatment for an undifferentiated EGC 15 mm in size without any ulcerative finding. The surgical specimen revealed a signet-ring cell carcinoma with a moderately to poorly differentiated adenocarcinoma limited to the mucosa that was 15 mm in size with no lymphovascular involvement or ulcerative findings. This case involved LN metastasis, however, and the lesion was diagnosed as pathological stage IIA (T1N2M0) according to the Japanese Classification of Gastric Carcinoma.
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Core tip: Herein is described rare case of small undifferentiated intramucosal early gastric cancer (EGC) < 20 mm in size with lymph-node (LN) metastasis. It has been reported recently that small undifferentiated intramucosal EGC < 20 mm in size without lymphovascular involvement or ulcerative findings had virtually no risk of LN metastasis. Therefore, such small undifferentiated EGCs have become candidates for endoscopic resection. It was within this context we experienced the present case involving a small undifferentiated intramucosal EGC < 20 mm in size without lymphovascular involvement or ulcerative findings that evidenced LN metastasis.
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INTRODUCTION
Endoscopic resection (ER) is generally indicated for early gastric cancer (EGC) with no risk of lymph-node (LN) metastasis. Hirasawa et al[1] reported there was virtually no risk of LN metastasis in undifferentiated EGCs < 20 mm in size without lymphovascular involvement or ulcerative findings and such lesions could satisfy the indications for ER. We encountered, however, a case of a small undifferentiated intramucosal EGC meeting all of the above-mentioned criteria that actually involved LN metastasis and decided to report this seemingly rare occurrence.

CASE REPORT
A 57-year-old female underwent an esophagogastroduodenoscopy (EGD) for a medical check-up in December 2008. The results indicated gastric cancer, and she was referred to our hospital for treatment. The EGD revealed a pale depressed mucosal lesion that was Type 0-IIc in accordance with the Japanese Classification of Gastric Carcinoma (JCGC)[2] located on the anterior wall of the middle gastric body (Figure 1). The size of the lesion was approximately 15 mm, and there was no ulcerative finding. The biopsy specimen revealed a signet-ring cell carcinoma. Computed tomography (CT) indicated no distinct regional LN or distant metastasis. Laboratory results were within normal limits and the serum carcinoembryonic antigen level was normal. We diagnosed this lesion as clinical (c) T1(M), cN0, cM0, cStageIA according to the JCGC; therefore, pylorus preserving gastrectomy was performed as the standard treatment. The surgical specimen revealed a signet-ring cell carcinoma with a moderately to poorly differentiated adenocarcinoma limited to the mucosa without lymphovascular involvement or ulcerative findings (Figures 2 and 3A-E). The lesion was 15 mm × 12 mm in size, and the resection margin was free of tumor cells. In addition, tumor cells were positive for mucin (MUC)5AC and negative for MUC6 with an MUC5AC/MUC6 double layer and Ki-67 localization both absent (Figure 4). Some portions of the resected regional LNs (lesser curvature LNs; LN station 3), however, included metastatic cancer cells (3/32) that were also identified as a signet-ring cell carcinoma (Figure 3F). This lesion was then diagnosed as pathological (p)T1(M), ly0, v0, pN2, pM0, pStage IIA according to the JCGC. Four years after surgery, the patient was in good condition and disease free without any signs of tumor recurrence based on the latest follow-up EGD and CT examinations.

DISCUSSION
ER is widely accepted as a minimally invasive treatment for intramucosal EGC with virtually no risk of LN metastasis[2-6]. An earlier report, however, demonstrated undifferentiated intramucosal EGC had a higher probability of LN metastasis (4.2%)[3], and gastrectomy with regional lymphadenectomy has been considered essential treatment for such lesions. More recently, Hirasawa et al[1] reported small undifferentiated intramucosal EGCs < 20 mm in size without lymphovascular involvement or ulcerative findings had virtually no risk of LN metastasis (95%CI, up to 0.96%). Therefore, such small undifferentiated EGCs have become candidates for ER. It was within this context we experienced the present case involving a small undifferentiated intramucosal EGC < 20 mm in size without any lymphovascular involvement or ulcerative findings that evidenced LN metastasis.
Both Nasu et al[7] and Park et al[8] previously reported similar cases of a small undifferentiated intramucosal EGC < 20 mm in size (13 and 17mm, respectively) without lymphovascular involvement or findings of ulceration that involved LN metastasis. In addition, Abe et al[9] reported three cases involving LN metastasis of small undifferentiated intramucosal EGCs < 20 mm in size (10, 12 and 20 mm, respectively) without any ulcerative findings and concluded ER should not be indicated for undifferentiated EGCs > 10 mm in size. There was no reference in those three cases, however, regarding the existence of lymphovascular involvement. Hirasawa et al[10]also reported a case with LN metastasis of a small undifferentiated intramucosal EGC that was 13 mm in size and without an ulcerative finding. According to their case report, routine histological examination of the endoscopic submucosal dissection specimen sectioned at intervals of 2 mm indicated an intramucosal tumor without lymphovascular involvement or ulceration. Hematoxylin and eosin staining of one of the 60 additional deep-cut sections of the original resected specimen, however, revealed lymphatic involvement in the mucosa. The authors then suggested practical limitations in determining lymphovascular involvement through routine histological examinations may not always facilitate the detection of LN metastasis.
Based on the various published reports supportive of the findings in our particular case, the possibility of LN metastasis developing from a small undifferentiated intramucosal EGC < 20 mm in size without ulceration exists even if there is no apparent lymphovascular involvement[7,8]. It is highly desirable, therefore, to clarify the predictive factors for the development of LN metastasis with such small undifferentiated intramucosal EGCs. Takizawa et al[11] evaluated the conditions in which LN metastasis was unlikely and ER of undifferentiated EGCs had a greater probability of being effective. Such conditions included intramucosal cancers without lymphovascular involvement or ulcerative findings and: (1) lesions < 10 mm in size, (2) the presence of Ki-67 localization, (3) the presence of a double layer (MUC5AC/MUC6) (4) and/or the presence of only a signet-ring cell carcinoma. The conditions in our case included a lesion > 10 mm in size, the absence of Ki-67 localization, the absence of a double layer (MUC5AC/MUC6), and the presence of not only a signet-ring cell carcinoma but also a moderately and poorly differentiated adenocarcinoma. In addition, more recently, Takizawa et al[12] reported that LN metastasis was significantly more common in mixed predominantly undifferentiated (MU)-type intramucosal cancer than in pure undifferentiated (PU)-type intramucosal cancer and concluded MU-type tumors might have greater malignant potential than PU- type tumors. Actually, the present case was MU-type intramucosal cancer with lymph-node metastasis.
If it were possible to evaluate the pathology of all resected specimens in detail using deep-cut sections and immunohistochemical staining as indicated in the above-mentioned reports[10-12], we might be able to predict those cases in which LN metastasis of small undifferentiated intramucosal EGCs would most likely occur, but it is not always feasible to perform such extensive pathological evaluations in clinical practice. We need to recognize the distinct possibility, therefore, of LN metastasis developing from small undifferentiated intramucosal EGCs < 20 mm in size without lymphovascular involvement or ulcerative findings because of the practical limitations related to such histological examinations[10]. It is, therefore, imperative that physicians thoroughly explain the possibility of LN metastasis to patients before performing ER for small undifferentiated intramucosal EGCs so as to obtain their informed consent and then conduct more careful follow-up surveillance examinations including CT scans, ultrasonography and/or EUS in addition to EGDs subsequent to ER treatment. 
In order to satisfactorily demonstrate the validity of treating small undifferentiated intramucosal EGCs with ER, a large prospective study analyzing therapeutic outcomes will need to be conducted in the near future before the recently expanded indications for treating such lesions with ER should be accepted for general clinical use.
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Figure 1 Pre-treatment endoscopic examination. Esophagogastroduodenoscopy revealed pale depressed mucosal lesion on anterior wall of middle gastric body approximately 15 mm in size with no ulcerative finding and non-atrophic background mucosa. A: Conventional white light endoscopy; B: With indigo-carmine dye staining.
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Figure 2 –Surgically resected specimen. A: Formalin-fixed specimen from pylorus preserving gastrectomy; B: Panoramic view of lesion with hematoxylin and eosin staining. Mucosal lesion 15 mm × 12 mm in size with no ulcer finding and pink lines corresponding to lesion depression (hematoxylin and eosin staining, × 1). 
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Figure 3 Histopathological findings. A: Panoramic view with hematoxylin and eosin staining (× 1); B: Signet-ring cell carcinoma identified at lesion edge (green frame in A, × 40); C: Moderately to poorly differentiated adenocarcinoma limited to mucosa visible in lesion center. Low magnification view (bule frame in A, × 40); D: High magnification view of red frame in B (× 200); E: High magnification view of yellow frame in C (× 200); F: Image showing signet-ring cell carcinoma invasion of station 3 lymph node (N2) (× 40).
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Figure 4 Immunochemical staining. Tumor cells positive for mucin (MUC)5AC (A, × 10) and negative for MUC6 with an MUC5AC/MUC6 double layer (B, × 4)and Ki-67 (C, × 4) localization both absent.
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