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GASTROINTESTINAL PATHOLOGY

p53 and MMR-d Protein Expressions in Colorectal Carcinomas
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Background: To study the pattern and relationship of p53 over-expres-
sion and mismatch repair defect in colorectal carcinomas (CRCs). Meth-
ods: The case histories and histopathology of colorectal carcinomas of 
298 patients were reviewed. Immunohistochemical staining was per-
formed to determine p53 over-expression and expression for the mis-
match repair proteins: hMLH1, hMSH2 and hMSH6. Results: Forty 
three cases (14.4%) showed abnormal staining patterns for at least one 
of the three mismatch repair proteins. These mismatch repair deficient 
(MMR-d) tumors were significantly localized to the right side of colon 
(p<0.001), poorly differentiated (p<0.001) and showed presence of 
marked necrosis (p=0.005). Half of the 298 cases (50.7%) showed p53 
over-expression. Tumors with p53 over-expression were predominantly 
localized to left side of colon (p<0.001) but did not show any signifi-
cant predilection for tumor differentiation or mucin production. Seven-
ty four point four percent of colorectal carcinomas with mismatch re-
pair defect did not demonstrate nuclear staining for p53 and 92.7% of 
tumors with p53 over-expression were found to have no loss of the 
MMR protein (p<0.001). There was no significant difference between 
survivals of patients with mismatch repair defect CRCs compared to 
patients with CRCs that showed p53 over-expression. Conclusions: 
MMR-d colorectal carcinomas and CRCs with p53 over-expression 
were significantly localized to different sites; and showed significant 
inverse correlation. They appear distinct groups of tumors with differ-
ent characteristics.

Key Words: Colorectal neoplasms; Mismatch repair protein; Tumor sup-
pressor protein p53
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Pathologic Definition and Number of Lymphovascular Emboli: 
Impact on Lymph Node Metastasis in Endoscopically Resected 
Early Gastric Cancer
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Background: Endoscopic submucosal dissection (ESD) is widely ac-
cepted as appropriate treatment modalities for early gastric cancers 
(EGC). Accepted indications for ESD are mostly based on the risk of 
lymph node (LN) metastasis in EGC. Lymphovascular emboli (LVE) 
is most important risk factor to predict LN metastasis. But criteria for 
diagnosing LVE are inconsistent and controversial. Methods: We de-
fined LVE as probable, suspicious and definite as combination of fol-
lowing criteria: presence within a vascular space; red cells or lympho-

cytes surrounding the tumor cells; endothelial cell lining; and attach-
ment to vascular wall. We reviewed series of 102 cases of EGC pa-
tients who underwent gasterectomy after ESD and evaluated the defini-
tion of LVE and numbered LVE in ESD specimens and validated their 
significance affecting the presence of lymph node metastasis in gaster-
ectomy specimen using the area under the receiver operative character-
istic (ROC) curve analysis. Results: Overall, 13 instances (12.7%) of 
LN metastasis occurred in 102 cases of EGC patients who underwent 
gasterectomy after ESD. Increased number of definite, suspicious and 
probable LVE was noted in LN-positive group compared to LN-nega-
tive group in ESD specimen (4.46±2.45 vs 0.19±0.07, p=0.000; 3.15 
±0.76 vs 0.62±0.14, p=0.000; 1.62±0.43 vs 0.43±0.10, p=0.000). 
We have identified a definite LVE, yielding an area under ROC curve 
of 0.851 (95% confidence interval [CI], 0.711 to 0.991; p=0.000), com-
pared to suspicious LVE (0.82; 95% CI, 0.698 to 0.960; p=0.000), prob-
able LVE (0.720; 95% CI, 0.549 to 0.891; p=0.011). Conclusions: We 
recommend the strict use of criteria of LVE to predict LN metastasis to 
determine the need for surgical intervention after ESD.

Key Words: Early gastric cancer; Lymph node metastasis; Lymphovas-
cular tumor emboli; Definition
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Decreased Muc5AC Expression Is Associated with Poor Prognosis 
in Gastric Cancer: Its Functional and Molecular Evidence
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Background: Mucins were reported to play important roles in carcino-
genesis, especially in tumor invasion, regulation of differentiation, and 
proliferation of tumor cells. We attempted to the investigate effect of 
Muc5AC, one of secreted mucin, on invasiveness/migratory ability of 
gastric cancer cells and the prognostic significance in gastric cancer pa-
tients. Methods: Silencing of Muc5AC by ShRNA was used to func-
tional role in gastric cancer cell lines. The clinicopathological and prog-
nostic significance of Muc5AC expression was validated using immu-
nohistochemistry in 412 gastric cancer patients. Differential gene ex-
pression was investigated using cDNA microarray analysis in 48 fresh 
tissues. Results: Silencing of Muc5AC by shRNA lentivirus induced an 
increase in invasion and migration of SNU216, AGS cells in accor-
dance with increases of vascular endothelial growth factor, matrix me-
talloproteinase (MMP) 3, MMP7, pAkt, which were blocked by inhibi-
tors of phosphatidylinositol 3-kinase/Akt pathway. Loss of Muc5AC 
expression was significantly associated with tumor progression (ad-
vanced T stage) (p=0.004), lymph node metastases (p=0.001), lym-
phovascular invasion (p<0.0001), and increased tumor size (p=0.027) 
in 412 gastric cancer patients. A decrease in Muc5AC expression was 
identified as an independent, poor prognostic factor in diffuse-type gas-
tric cancer using the Cox regression proportional hazard model (hazard 
ratio, 2.39; p=0.043). cDNA microarray analysis revealed 86 genes 
that were differentially expressed between gastric cancer tissue with 
higher (≥25%) and lower levels (<25%) of Muc5AC expression, in-
cluding genes related to metastasis and invasion. Conclusions: In con-
clusion, decreased Muc5AC expression induced increased of invasion 
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and migration of gastric cancer cells and can be a useful predictive bio-
marker for poor prognosis in gastric cancer.

Key Words: Stomach; Adenocarcinoma; Muc5AC; Prognosis
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Tumors in 45 Korean Patients

So-young Lee ∙Tae Sook Hwang ∙Wan-seop Kim∙So Dug Lim∙Wook Youn Kim 
Kyueng-whan Mim∙Hye Seung Han

Department of Pathology, Konkuk University Medical Center, Konkuk University School 
of Medicine, Seoul, Korea

Background: L cell rectal neuroendocrine tumors (NETs) are unique 
gastrointestinal NETs coded as uncertain malignancy in 2010 World 
Health Organization (WHO) classification. However, the definite diag-
nostic criteria of L cell NETs is still not clear. According to Western 
data, L cell NETs were positive up to 80% in pancreatic polypeptide 
(PP) or glucagon-like peptide. We aimed to observe the clinicopatho-
logic and immunohistochemical characteristics of grade 1 rectal NETs 
in Korean patients. Methods: We retrospectively reviewed 45 cases of 
grade 1 rectal NETs diagnosed at Konkuk University Medical Center 
from 2005 to 2010. Medical records and slides were reviewed. Immu-
nohistochemical staining of glucagon, somatostatin, serotonin, and PP 
were performed and reviewed. Results: Among 45 patients, 27 were 
male, and 18 patients were female with median age of 49.02 years (range, 
24 to 75 years). The tumor size ranged from 0.1 to 1.2 cm, with mean 
tumor size of 0.5 cm. Twenty nine cases (64.4%) were multihormonal, 
showing positivity in more than two endocrine markers. Twenty-seven 
cases (60%) were immunoreactive in both glucagon and somatostatin, 
9 (20%) were positive only in glucagon, and 2 (4.4%) were positive 
only in somatostatin. Glucagon immunostaining showed diffuse cyto-
plasmic positivity, whereas somatostatin staining showed cytoplasmic 
pattern in isolated cells or nests with stronger intensity. PP was positive 
in 40% (n=18/45), but none were positive in serotonin. There was no 
recurrence or metastasis in any cases (mean follow-up period, 30.44 
months; range, 0 to 77 months). Conclusions: Most rectal NETs were 
immunoreactive in glucagon (86.7%)/somatostatin (71.1%) and two 
thirds were multihormonal.

Key Words: Neuroendocrine tumors; Rectum; Immunohistochemistry; 
L cells
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Expression of ID4 in Colorectal Adenocarcinoma: Correlation with 
Clinicopathologic Features and Vascular Endothelial Growth Factor 
Expression
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Background: ID4, a member of the inhibitor of DNA binding (ID) pro-

tein family, has a relation with cell growth, differentiation and tumori-
genesis through the negative regulation of basic helix-loop-helix tran-
scription factors. ID4 also promotes angiogenesis by the regulation of 
vascular endothelial growth factor (VEGF) expression. However, in-
formation about the role of ID4 in relation to tumor progression and 
VEGF expression in colorectal adenocarcinoma is very limited. Meth-
ods: We performed immunohistochemical detection of ID4 and VEGF 
in 313 tissue samples from primary colorectal adenocarcinoma patients 
by using a tissue microarray. Western blotting was then done to con-
firm the immunohistochemical observations. Results: ID4 immunore-
activity was observed in 162 (51.8%) of the 313 adenocarcinoma cases. 
Analysis of the ID4 expression by Western blotting confirmed the im-
munohistochemical results. There were no significant associations be-
tween ID4 expression and clinicopathologic features. Although the re-
lationship did not reach the statistical significance (p=0.071), the tu-
mors with positive ID4 expression tended to more frequently show 
VEGF expression. The tumors showing both positive ID4 and p53 ex-
pression had higher lymph node metastatic potential than those with 
other combined phenotypes (56.3% vs 44.5%, respectively; p=0.049). 
Conclusions: Our results demonstrate that a subset of colorectal adeno-
carcinoma with a combined expression of ID4 and VEGF may be as-
sociated with tumor progression, suggesting that the inhibiting ID4 is 
likely to inhibit the growth of cancer cells as well as the vasculature 
which may improve the antitumor effects.

Key Words: ID4; Vascular endothelial growth factor; Colorectal neo-
plasms; Immunohistochemistry; Lymph node metastasis
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Hyung Kyu Park ∙Wook Youn Kim∙Wan Seop Kim∙So Dug Lim∙Tae Sook Hwang 
Hye Seung Han

Department of Pathology, Konkuk University Medical Center, Konkuk University School 
of Medicine, Seoul, Korea

Gangliocytic paragangliomas are rare neuroendocrine neoplasms and 
currently classified as benign in 2010 World Health Organization (WHO) 
classification. We report the case of a 54-year-old woman treated with 
pylorus preserving pancreaticoduodenectomy with lymph nodes dis-
section for duodenal gangliocytic paraganglioma with a regional lymph 
node metastasis. And we summarize the clinicopathologic features of 
the reported cases of gangliocytic paragangliomas with lymph node 
metastases. We found 21 reported cases of gangliocytic paraganglio-
mas with lymph node metastases in the literatures on April 2013. We 
collected the data from the publications and summarized the clinico-
pathologic features including this presenting case. Among 22 patients, 
male to female ratio was 10:11 (one not reported) with median age of 
50 years (range, 17 to 74 years). The tumor size ranged from 1 to 6.5 
cm (mean, 2.85 cm) and was more than 2 cm in 15/20 (75%) cases. In 
12 (85.7%) cases out of 14, the tumor exceeded the submucosal layer. 
Necrosis was not found and mitotic activity was rare. Lymphatic inva-
sion was reported in 3 cases. Sixteen cases showed free of tumor after 
resection (follow up period, 5 to 96 months; mean, 31 months), but one 
recurrent case and two metastatic cases in sternum and liver were re-
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ported. About 10% of gangliocytic paragangliomas can present with 
lymph node metastases and require duodenopancreatectomy. There 
were no histologic features indicative of more aggressive behavior, pa-
thologists should classify this tumor as uncertain malignant potential 
and recommend close follow up.

Key Words: Paraganglioma; Duodenal neoplasms; Neoplasm metastasis
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Glassy cell carcinoma (GCC) is considered to be a rare neoplasm in the 
uterine cervix with rapid progression and poor outcome. Mostly GCC 
in the cervix is at advanced stage when detected and has resistance to 
conventional treatments. Although several reports have shown that 
GCC is a distinct type of adenosquamous carcinoma, its histogenetic 
nature is still controversal and complicated. Until now, GCC has been 
reported in the uterine cervix, endometrium, fallopian tube and col-
orectum in sequence. This is the first case in the literature that GCC has 
occurred in the esophagus in a 50-year-old man.

Key Words: Glassy cell carcinoma of the cervix; Esophagus; Carcino-
ma, adenosquamous
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A 49-year-old women complained of lower abdominal pain. She un-
derwent bilateral salpingo-oophorectomy for serous cystadenoma four 
years ago. She had a past history of asbestos exposure. Abdominal 
computed tomography (CT) showed multiple nodules around abdomi-
nal and pelvic cavity. Radiologic finding was consistent with carcino-
matosis peritonei and differential diagnosis included primary peritoneal 
carcinoma and malignant mesothelioma. Chest CT was unremarkable. 
Lower anterior resection, total abdominal hysterectomy, omentectomy, 
appendectomy and biopsy of liver, diaphragm were performed. Recto-
sigmoid colon and uterus showed white solid nodules at peritoneal sur-
face. Also omentum contained multiple nodules. Histologically, pre-
dominantly cuboidal epithelioid cells with distinct cellular borders and 
uniform granular nuclei are noted and invaded into proper muscle from 
serosal surface. Microscopically, appendix, liver, and diaphragm were 
involved by tumor cells. Numerous lymphovascular tumor emboli and 

metastasis of two regional lymph nodes were identified. Tumor cells 
showed positive immunostaining for calretinin, WT-1, cytokeratin 
(CK) 5/6 and negative immunostaining for CK7, CK20. Subsequently, 
positron emission tomography was checked and remnant tumor was 
revealed. She has received three cycles of chemotherapy. Diffuse peri-
toneal malignant mesothelioma is a rare, ultimately fetal disease and it 
can present as primary peritoneal carcinoma or ovarian cancer. Differ-
ential diagnosis is important to decide appropriate treatment.

Key Words: Mesothelioma; Peritoneum; Carcinomatosis peritonei; Pri-
mary peritoneal carcinoma
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Background: The carcinogenesis of colon and rectum is caused by ac-
cumulation of genetic alternation or mutation. It is reported not only 
mutation of genomic DNA but also the posttranscriptional regulation 
of gene expression by mRNAs or non-coding RNA. However, it is not 
reported that mRNA/miRNA expression in crypts or stroma tissue, and 
also not analyzed significance as the clinicopathological biomarker. In 
this study, we examined mRNA/miRNA expression of crypts/stroma in 
human colorectal cancer, and evaluated significance as the clinicopath-
ological biomarker. Methods: Tumors for this study were collected from 
30 patients diagnosed with primary advanced colorectal cancer. Tissues 
were sliced with a razor into minute pieces, half of pieces were imme-
diately dissolved in TRIzol reagent (whole). Crypts were isolated from 
the left-behind pieces by crypt isolation method, and immediately dis-
solved in TRIzol reagent (crypt). Total RNA was extracted with TRIzol 
reagent, and CDKN1A, 1B, 2A, TP53, MDM2 mRNA expression and 
miR-34a, -192, -215, -221 expression in crypts/whole was analyzed by 
quantitative real-time polymerase chain reaction. Immunohistochemi-
cal staining was performed on formalin-fixed, paraffin-embedded tis-
sue sections. Results: CDKN1A, miR-192, -215 showed down regula-
tion in both crypt and whole, and miR-34a was showed down regula-
tion in only whole. CDKN1A showed significantly down regulation 
between stage I + II and stage III + IV in crypt. Mir-34a and -192 showed 
significantly down regulation between stage I + II and stage III + IV in 
whole. Conclusions: It was suggested that down regulation of mir-34a 
and -192 were caused in stroma and mir-34a and -192 was clinicopath-
ological biomarker of stage III + IV.

Key Words: Colorectal neoplasms; MicroRNAs; Crypt isolation method
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Background: While MUC2 is expressed in intestinal metaplasia and 
malignant lesions, the clinicopathological significance of MUC2 ex-
pression is not fully understood. The purpose of the present study was 
to investigate the correlation between MUC2 expression, clinicopatho-
logical parameters, and expression of HER2, p53, and other mucin 
markers. Methods: We performed immunohistochemistry for mucin 
markers, HER2, p53 on archival paraffin-embedded tissues of gastric 
carcinoma obtained from 168 patients. Results: MUC2 expression was 
found in 49 of 168 gastric carcinomas (29.2%). Gastric carcinomas 
without MUC2 expression showed higher rates of lymphatic invasion 
and lymph node metastasis compared with gastric carcinomas express-
ing MUC2 (p=0.008 and p=0.014, respectively). Neither MUC2 ex-
pression nor mucin phenotype were associated with overall survival (p 
=0.705 and p=0.386, respectively). HER2 expression was found in 33 
of 168 surgically resected gastric carcinomas (19.6%). However, there 
was no correlation between HER2 expression and any clinicopatholog-
ical characteristics, mucin markers, or p53. In MUC2-negative gastric 
carcinomas, HER-2 expression was significantly correlated with poorer 
outcomes (p=0.049). Conclusions: Taken together, our results suggest 
that patterns of MUC2 and HER2 expression could be of useful prog-
nostic predictive value in gastric carcinomas.

Key Words: Gastric carcinoma; Mucin phenotypes; MUC2; Genes, erbB-
2; Prognosis

AP09-PP-0017

Prognostic Significance of p53 Protein Overexpression in 
Localized Gastrointestinal Stromal Tumors of the Small Intestine

Young Wha Koh ∙Young Soo Park1 ∙Min-Hee Ryu2 ∙Baek-Yeol Ryoo2 
Hye Jin Park1 ∙ Jeong Hwan Yook3 ∙ByungSik Kim3 ∙Yoon-Koo Kang2

Department of Pathology, Ulsan University Hospital, University of Ulsan College of 
Medicine, Ulsan; Departments of 1Pathology, 2Oncology, and 3Surgery, Asan Medical 
Center, University of Ulsan College of Medicine, Seoul, Korea

Background: p53 overexpression has been suggested as an additional 
genetic change that affects patient outcome in gastrointestinal stromal 
tumors (GISTs). There have been few studies determining the signifi-
cance of p53 in small intestinal GISTs. Methods: We retrospectively re-
viewed 113 patients with completely resected GISTs localized in the 
small intestine. None of the patients received adjuvant imatinib treat-
ment. Mutation analyses of c-kit and platelet-derived growth factor re-
ceptor-alpha as well as immunohistochemistry for p53, CD117, CD34, 
S-100 and smooth muscle actin were performed. Results: Overexpres-
sion of p53 were observed in 38 patients (33.6%). p53 overexpression 
was strongly correlated with epithelioid subtype (p=0.037), high cellu-
larity (p=0.004), high mitotic index (p=0.01), and higher risk group 

based on the National Institutes of Health’s (NIH) risk category (p=0.019). 
On univariate analysis, patients with p53 overexpression (p=0.003) 
and any c-kit mutation (p=0.016) showed worse recurrence-free sur-
vival (RFS). The p53 overexpression was marginally associated with 
poor RFS in the low or intermediate risk groups (p=0.081). Multivari-
ate analysis indicated that tumor size (>10 cm; hazard ratio [HR], 5.193; 
p=0.007), high mitotic index (>10; HR, 5.145; p<0.001) and p53 
overexpression (HR, 3.088; p=0.014) remained as independent poor 
prognostic factors for RFS. Conclusions: Our results suggest that the 
p53 overexpression is an independent prognostic factor for RFS in lo-
calized GISTs of the small intestine. Additionally, p53 overexpression 
could be a helpful marker for selecting patients for further treatment in 
low or intermediate risk group.

Key Words: Gastrointestinal stromal tumors; Tumor suppressor protein 
p53; Intestine, small; KIT; Mutation; Prognosis
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Medicine, Daegu, Korea

Background: Epstein-Barr virus (EBV) has been found in 1-10% of 
gastric adenocarcinoma (GAC) and considered that DNA hypermeth-
ylation plays an important role in EBV-associated GAC (EBVaGC). 
MGMT and RASSF1A express in almost normal tissues but they show 
a low expression in GACs. To develop useful diagnostic and prognos-
tic epigenomic biomarkers for EBVaGC patients, we studied the hyper-
methylation of MGMT and RASSF1A from GACs with marked lym-
phoid stroma. Methods: Tissue mircoarray blocks were made from for-
malin-fixed paraffin embedded tissue blocks, consisted of EBV(–) GACs, 
EBVaGCs and the matched normal tissues. Expression of RASSF1A 
and MGMT were observed through immunohistochemial staining. More 
than 70% of GAC cells, except marked lymphoid stroma were micro-
dissected and the DNAs extracted. The methylations of MGMT and 
RASSF1A gene promoters were determined by methylation-specific 
PCR. Whether MGMT and RASSF1A gene can be used as useful bio-
markers were verified by analyzing patients’ clinical, pathological fea-
tures and methylation status. Results: Gene methylation rates of MGMT 
and RASSFIA were 20% and 32% in EBVaGAC, and 16% and 20.8% 
in EBV(–) GAC but were 0.0% and 2.1% in the normal gastric muco-
sa, respectively. Conclusions: RASSF1A gene methylation should be an 
initiating factor in EBVaGC. This result is helpful to elucidate the mo-
lecular carcinogenesis of GAC by EBV.

Key Words: MGMT; RASSF1A; Methylation; Stomach neoplasms; 
Herpesvirus 4, human
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Expression Pattern of mTOR Signaling Pathway Molecules Does 
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Not Have Prognostic Significance in Gastric Adenocarcinoma
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Background: Activation of the mammalian target of rapamycin (mTOR) 
signaling pathway is frequently observed in various human cancers. 
Several studies evaluating prognostic significance of mTOR pathway 
showed contradictive results. We aimed to evaluate the expression of 
mTOR signaling pathway molecules and its clinical significance in ad-
vanced gastric adenocarcinomas. Methods: PTEN, phosphorylated (p) 
AKT, p-mTOR and its downstream substrates (p-p70 S6 kinase, p-
S6Ser240/244, p-4E-BP1, and eIF-4E) expression were investigated in 
623 cases of tissue microarrays by immunohistochemical staining. Re-
sults: PTEN loss was identified in 38.7%. The results for p-AKT were 
inadequate for reliable quantification. Various proportions of cases were 
positive for each marker: p-mTOR, 55.3%; p-p70 S6 kinase, 46.0%; p-
S6Ser240/244, 31.7%; p-4E-BP1, 36.0%; eIF-4E, 28.5%. Two groups 
were identified by the protein expression patterns; mTOR pathway-
high (96 patients) and mTOR pathway-low (448 patients). Loss of 
PTEN expression in two groups was not different. mTOR pathway-
high group was correlated with low pathologic T (p<0.001) and TNM 
(p=0.009) stages. Prognostic significance was not found in any of 
mTOR pathway molecules by itself. Patients’ survival was also not sig-
nificantly different in both mTOR pathway-high and low groups. In 
subgroup analysis of adjuvant chemotherapy, both groups showed sim-
ilar survival outcome. Conclusions: A subset of gastric adenocarcinomas 
revealed aberrant expression of mTOR signaling pathway molecules, 
which can be potential therapeutic targets. Although cases with high 
expression pattern of mTOR and downstream molecules showed cor-
relation with lower pathologic T and TNM stages, patients’ survival 
was not different from low expression group.

Key Words: Stomach neoplasms; TOR serine-threonine kinases; Immu-
nohistochemistry; Chemotherapy, adjuvant
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Background: Although Paneth and neuroendocrine cells are observed in 
normal crypts of the small intestine, there has been no previous report 
about Paneth cell and neuroendocrine differentiation in the small intes-
tinal adenocarcinomas (SIACs). Methods: Immunohistochemistry for 
lysozyme, synaptophysin, and chromogranin was performed in 194 
surgically resected SIACs with tissue microarrays and 2 non-neoplastic 

small intestines with conventional sections, and the data were com-
pared with clinicopathologic factors, including patients’ survival. Re-
sults: Paneth and neuroendocrine cells were observed in 4% and 4% of 
non-neoplastic intestinal epithelia, respectively. SIAC cases with more 
than 5% of lysozyme, synaptophysin, and chromogranin expression 
was noted in 59.5% (110/185 cases), 3.1% (6/190), and 1.1% (2/190), 
respectively. Synaptophysin expression was more common in high 
grade SIACs (G3 and G4, p=0.003). Lysozyme expression was more 
frequently observed in female (p=0.002) and duodenum (p=0.001), 
and SIACs with low grade (G1 and G2, p=0.008), signet ring cell pre-
dominant (p=0.021), and pancreatic invasion (p=0.008). SIAC patients 
with lysozyme expression (median, 50.1 months) had significantly lon-
ger survival than those without expression (22.4 months) by univariate 
analysis (p=0.034), while those with synaptophysin and chromogranin 
expression did not show survival difference. Conclusions: Paneth cell 
differentiation was observed in 60% of SIACs, more frequent in female 
and duodenum, low grade, signet ring cell predominance, presence of 
pancreatic invasion, and had a better survival, while neuroendocrine 
differentiation was rare, commonly found in high grade carcinoma, and 
did not have prognostic significance in SIAC patients.

Key Words: Intestine, small; Adenocarcinoma; Paneth cells; Neuroendo-
crine cells; Muramidase
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Background: LGR5 was identified as a promising stem cell marker of 
the gastrointestinal tract of mice. Lineage tracing has proved that LGR5+ 
cells may be not only the cells of origin of tumors but also caner stem 
cells. Here, we explored the presence of LGR5+ cells and their biologi-
cal significance in the human normal gastric mucosa as well as gastric 
tumors. Methods: RNAscope, a new RNA in situ hybridization tech-
nique was used to identify LGR5+ cells and the expression of stem cell 
markers were assessed through quantitative real-time polymerase chain 
reaction. Results: LGR5+ cells were found at the basal glands of antrum. 
The number of LGR5+ cells remarkably increased in intestinal meta-
plasia. A total of 76% of gastric adenomas and 43% of early gastric car-
cinomas were positive for LGR5. LGR5+ cells existed more frequently 
in tumors with low grade, activated Wnt signal, and intestinal type of 
glands, suggesting that LGR5 is likely to be involved in the early stage 
of Wnt-driven tumorigenesis in stomach. Interestingly, LGR5+ cells 
restricted at the base of tumor glands were associated with the high 
levels of intestinal stem cell (ISC) markers such as EPHB2, OLFM4, 
and ASCL2. Conclusions: Our findings show that LGR5+ cells exist at 
the base of antral glands in human stomach, the population of which 
expands in intestinal metaplasia and a large number of gastric tumors 
contain LGR5+ cells, and their frequent basal arrangement with coex-
pression of ISC markers support the idea that LGR5+ cells act as stem 
cells in early stage of intestinal type gastric tumorigenesis.

Key Words: Stomach neoplasms; LGR5; Stem cells
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Fascin Expression Predicts Lymph Node Metastasis and Worse 
Survival in Small Intestinal Carcinoma

Mi Jin Gu ∙Hyung Chan Shin ∙Young Kyung Bae
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Background: Fascin expression has been associated with clinicopatho-
logic parameters and clinical outcome in many carcinomas. The aim of 
this study is to evaluate the prognostic impact of fascin expression in 
small intestinal carcinoma (SIC). Methods: Immunohistochemistry for 
fascin was performed in a total of 194 SICs. Results: Fascin was ex-
pressed in 47 (24.2%) of the 194 SICs, and fascin expression was relat-
ed to poorly and undifferentiated histology (p<0.001) and lymphatic 
invasion (p=0.019). There was no fascin expression in tumor cells of 
metastatic lymph node in SICs without fascin expression (p<0.001). 
Overall survival of SIC patients with fascin expression was significant-
ly shorter than those of patients without expression (p=0.001). All 27 
cases without fascin expression in metastatic tumor cells of lymph 
nodes showed absence of fascin expression in SICs. Whereas, nine 
SICs with fascin expression (9/10 cases) revealed fascin expression in 
metastatic tumor cells of lymph nodes. It suggested that fascin expres-
sion in SIC could be a useful predictive marker for lymph node metas-
tasis. In multivariate analysis, fascin expression was an independent 
prognostic factor in small intestinal adenocarcinoma patients (p=0.043). 
Conclusions: Fascin expression is significantly correlated with histolog-
ic differentiation, lymphatic invasion, and is an independent poor prog-
nostic factor in SICs. Fascin expression in SIC could be a useful pre-
dictive marker for lymph node metastasis.

Key Words: Intestine, small; Carcinoma; Fascin; Immunohistochemistry
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Expression of 15-Hydroxyprostaglandin Dehydrogenase in Gastric 
Cancer: Clinicopathologic Correlation
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Background: Prostaglandin E2 (PGE2) is thought to play an important 
role in carcinogenesis of gastric cancer. 15-Hydroxyprostaglandin de-
hydrogenase (15-PGDH) is a catalytic enzyme which reduces PGE2 
level. Recent studies suggest a tumor suppressor activity of 15-PGDH 
in colon, breast, and lung cancer. We evaluated the expression of 15-
PGDH in gastric cancer. Methods: Immunohistochemistry for 15-PGDH 
was done in tissue microarray blocks which derived from 99 cases of 
histologically confirmed gastric adenocarcinoma. Clinicopathologic 
data were collected from patient’s record. Results: The expression of 
15-PGDH was decreased in gastric cancer compared to their normal 
tissues (62.6%). Decreased expression of 15-PGDH in gastric cancer 
was significantly correlated with poor differentiation (p=0.002), high 
T stage (p=0.0319), lymph node metastasis (p=0.045), lymphatic in-
vasion (p=0.031), and vascular invasion (p=0.036). Conclusions: These 
results indicate that loss of 15-PGDH expression contribute to carcino-

genesis and significantly associated with poor prognostic factors in gas-
tric cancer.

Key Words: Stomach neoplasms; 15-Hydroxyprostaglandin dehydroge-
nase; Immunohistochemistry
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Background: Immunohistochemistry (IHC) is a useful tool for detection 
of mismatch repair (MMR) gene protein expression to predict micro-
satellite instability-high (MSI-H) status of colorectal carcinoma. This is 
a retrospective study of 350 patients with colorectal carcinoma where 
IHC for four MMR gene proteins, MSH2, MSH6, MLH1, and PMS2 
was done. We aim to study the patterns of IHC results for MMR gene 
proteins with respect to clinical and histological parameters. Methods: 
Histopathology and IHC for four MMR gene proteins in 350 colorectal 
carcinoma cases were studied. Correlation with age of the patient, loca-
tion of tumour and histological characteristics with IHC results was at-
tempted. Results: Age ranged from 11 to 85 years. Indication for per-
forming IHC was either age under 50 years, and/or right sided tumours 
and/or T3N0 stage and/or presence of any one of the histological pa-
rameters indicative of MSI-H status. In 65% of cases, a combination of 
these factors existed. Thirty-one percent cases were MSI-H. Paired loss 
of MSH2 and MSH6 was seen in 36%, MLH1 and PMS2 loss was in 
47%. Isolated loss was in 14%. 36% of T3N0 tumours were MSI-H. 
Conclusions: IHC for MMR gene proteins is still a selective test in our 
institute. Paired loss of MLH1 and PMS2 was commoner than MSH2 
and MSH6. The probability of tumour being MSI-H increased with in-
crease in number of above parameters. Statistical correlation of MSI-H 
status was significant in right sided tumours. MSI-H status in sporadic 
T3N0 tumours is emerging as an important parameter to decide about 
adjuvant chemotherapy.

Key Words: Colorectal neoplasms; Microsatellite instability-high; Mis-
match repair gene
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Granulomatous inflammmation in gastric wall is rare and it is usually 
associated with Crohn’s disease, sarcoidosis or infection. In cancer, 
granuloma formation is not uncommon in the regional lymph node, but 
very rare in the primary tumor itself. We experienced a very unusual 
case of Epstein-Barr virus (EBV)-associated gastric carcinoma with 
lymphoid stroma (GCLS) accompanied by numerous epithelioid gran-
ulomas without necrosis in the tumor tissue. A 56-year-old man was re-
ferred to our hospital for surgical treatment of the gastric lesion that 
was diagnosed with adenocarcinoma at local clinic. The radical subto-
tal gastrectomy was performed; a 2.4×2.3 cm-sized, ulcero-fungating 
mass was removed. Microscopically, the majority of the lesion was 
mainly located in the submucosa and showed multiple nodular growth 
patterns. The poorly differentiated carcinoma cells arranged in irregular 
trabecular pattern and it was surrounded by dense lymphoid stroma. 
Numerous epithelioid granulomas were noted in the stroma. The pa-
tients showed no signs of sarcoidosis or Crohn’s disease. Therefore, 
epithelioid granulomas were diagnosed as sarcoid reaction associated 
with GCLS. No cancer metastasis or granuloma was exhibited in 41 
regional lymph nodes. In situ hybridization for EBV-encoded RNA re-
vealed strong nuclear staining in the tumor cells. The T lymphocytes 
subsets show difference in their distribution between stroma adjacent 
to cancer (predominance of the CD8+ lymphocyte) and stoma surround-
ing granulomas (predominance of the CD4+ lymphocytes).

Key Words: Gastric carcinoma with lymphoid stroma; Sarcoid reaction; 
Herpesvirus 4, human
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Gastric Cancer Associated with Pregnancy: Clinicopathologic 
Analysis of 18 Cases
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Background: Gastric cancer detected during pregnancy is a very rare 
condition. We evaluated clinicopathological characteristics and out-
comes of gastric cancers associated with pregnancy. Methods: Eighteen 
patients with pregnancy-associated gastric cancer were retrospectively 
collected in Asan Medical Center from 1991 to 2011. Patients’ demo-
graphic, endoscopic, pathologic findings, treatment, and outcome were 
reviewed. Immunohistochemical staining for estrogen receptor (ER), 
progesterone receptor (PR), human epidermal growth factor receptor 1 
(HER1), HER2, E-cadherin and fluorescence in situ hybridization for 
fibroblast growth factor receptor 2 (FGFR2) were additionally per-
formed. Results: Median age was 31.5 years (range, 23 to 42 years) and 
median survival was 6.5 months (range, 0 to 130 months, 95% confi-
dence interval [CI], 2.496 to 10.515). In univariate analysis, fetal gesta-
tional age at diagnosis (hazard ratio [HR], 1.06; 95% CI, 1.003 to 1.127; 
p=0.04) and stage IV (HR, 4.59; 95% CI, 1.224 to 17.275; p=0.024) 
were significant risk factors for maternal death. Nine patients (56.2%) 
showed loss of E-cadherin. No patients showed HER1 or HER2 over-
expression and ER, PR expression and FGFR2 amplification was ob-
served in one patient for each marker. Patients with E-cadherin loss 

showed shorter median survival but there were no statistical signifi-
cance (7.3 months vs 76.9 months, p=0.430). One patient with FGFR2 
amplification had placental metastasis. Conclusions: Pregnancy associ-
ated gastric cancer showed grave prognosis and significant proportion 
of patients exhibited loss of E-cadherin expression. Further study should 
be performed comparing these patients with early onset gastric cancers 
in female patients without pregnancy to confirm if pregnancy exerts 
poor prognostic effect.

Key Words: Stomach neoplasms; Pregnancy
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Crohn Disease Limited to the Appendix Presenting as Acute 
Appendicitis
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Crohn disease (CD) is characterized by chronic transmural inflamma-
tion with lymphoid hyperplasia, muscular hypertrophy, neural hyper-
trophy, and epithelioid granulomas in the intestinal wall. CD confined 
to the appendix is relatively rare and is indistinguishable from acute 
appendicitis. From January 2007 to December 2012, we reviewed 
2,076 appendectomy specimens and found 11 cases (7 male and 4 fe-
male patients, with an average age of 31.5 years; range, 18 to 51 years) 
of CD limited to the appendix. The incidence was 0.53% of all patients 
underwent appendectomy. Preoperative diagnosis was acute appendici-
tis in all 11 cases. The resected appendix was enlarged and rigid. The 
common histologic features were transmural inflammation with subse-
rosal lymphoid aggregates, neural and muscular hypertrophy, and non-
caseating small granulomas. Other interesting feature was a periappen-
diceal perpendicular fibrous band formation with or without lymphoid 
aggregates. There was no evidence of tuberculosis in acid-fast bacilli 
stain and tuberculosis-polymerase chain reaction test in all patients. 
Postoperative follow-up revealed that there was no recurrence of CD in 
any patients. CD confined to the appendix shows a favorable clinical 
outcome with a low recurrence rate. Unusual gross features of appen-
dix and the characteristic histologic findings are a diagnostic clue of 
appendiceal CD.

Key Words: Crohn disease; Appendix; Acute appedicitis
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The Expression of CD10 and CD15 Is Progressively Increased 
during Colorectal Cancer Development
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Background: The aim of this study was to examine the expression of 
CD10 and CD15 in tumor cells, stromal cells and infiltrating inflam-
matory cells during colorectal cancer (CRC) development, investigate 
their expression levels between tumor center and invasive front and 
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compare them to clinicopathological parameters in invasive CRC. Meth-
ods: We performed immunohistochemical staining for CD10, CD15, E-
cadherin, cyclooxygenase-2 (COX-2) in 42 cases of invasive CRC, 49 
of tubular adenoma, 15 of hyperplastic polyp and 17 of non-neoplastic 
colon. CD10 was expressed in tumor cells (tCD10), stromal cells (sCD10) 
and infiltrating inflammatory cells (iCD10), and CD15 was expressed 
in tumor cells (tCD15) and infiltrating inflammatory cells (iCD15). Re-
sults: Most of sCD10 expressed COX-2. Their expressions were pro-
gressively increased during CRC development and iCD10 expression 
level was significantly correlated with iCD15 expression level in inva-
sive CRC. Invasive front revealed a higher expression of iCD10 and 
iCD15 than tumor center. Moreover, iCD15 expression level of inva-
sive front was significantly correlated with the degree of tumor bud-
ding and tCD15 in whole tissue section was closely associated with tu-
mor depth. Conclusions: The present study suggests that the expression 
of CD10 and CD15 is associated with the development and progres-
sion of CRC.

Key Words: Neprilysin; Antigens, CD15; Colorectal neoplasms
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CD8+ T Cells/Regulatory T Cells Ratio Is Progressively Decreased 
and Different among Tumor Compartments during Colorectal 
Cancer Development

Tae Jung Jang
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Background: Immune cells generate tumor microenvironment support-
ing tumor growth and developing anti-tumor effect. T cells are an im-
portant component in this complex network. Biologic properties of tu-
mor microenvironment are also different between tumor compart-
ments. Here, we examined the distribution of T cells expressing CD8 
and forkhead box P3 (FOXP3), measured CD8+ T cell/regulatory T 
cells (Tregs) ratio and investigated relationship between Tregs and cy-
clooxygenase-2 (COX-2) expression during colorectal cancer (CRC) 
development and compare them to clinicopathological parameters in 
CRC. Methods: We performed immunohistochemical staining for CD8, 
FOXP3, E-cadherin, COX-2 in 32 cases of invasive CRC, 10 of Tis 
CRC, 27 of tubular adenoma with high grade dysplasia, 22 of tubular 
adenoma with low grade dysplasia, 15 of hyperplastic polyp and 17 of 
non-neoplastic colon. Results: CD8+ T cells infiltration was progres-
sively decreased, while Tregs infiltration was gradually increased dur-
ing CRC development. Therefore, CD8+ T cells/Tregs ratio was signif-
icantly decreased during its development. COX-2 expression was posi-
tively associated with Tregs infiltration. The alteration of both T cells 
and the ratio deepened to be similar in tubular adenomas with high 
grade dysplasia and CRC and were different among tumor compart-
ment in invasive CRC. In addition, the ratio and CD8+ T cells in tumor 
center and invasive front were associated with CRC progression. Con-
clusions: The current study suggests that the alteration of both T cells 
distribution may contribute to immune environment which is closely 
associated with the development and progression of CRC.

Key Words: CD8-positive T-lymphocytes; T-lymphocytes, regulatory; 
Cyclooxygenase-2; Colorectal neoplasms
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The Phosphoinositide 3-Kinase (PIK3CA) Mutation and Its Clinical 
Implication on Colon Carcinoma
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Background: Recent years, there has been reported that mutations in the 
phosphoinositide 3-kinase (PIK3CA) gene play an important role in the 
development and progression of some tumors as well as a potential tar-
get for anticancer therapy. However, the prognostic implication has 
been still debatable. In this study, the prevalence and its clinical impli-
cation of PIK3CA somatic mutations in colon cancer was investigated. 
Methods: Formalin-fixed, paraffin-embedded tissues from 50 patients 
with colon cancer were studied. Mutation analysis of exon 9 and 20 of 
PIK3CA gene was performed by peptide nucleic acid-mediated clamp-
ing polymerase chain reaction after DNA extraction from tumor. The 
results were compared with those of direct sequencing and were ana-
lyzed with clinicopathologic characteristics of colon cancer. Results: 
Somatic mutations of PIK3CA were detected in 7 of 50 patients (13.7%). 
Five cases were found mutations in exon 9. Two patients revealed mu-
tations in exon 20. No concomitant mutations both exon 20 and 9 is 
seen. The presence of PI3KCA mutation showed the significant corre-
lation with lymph node metastasis (p=0.042), higher American Joint 
Committee on Cancer (AJCC) staging (p=0.036), and perineural inva-
sion (p=0.044). However, there is no significant association of gender, 
age, tumor differentiation, invasion depth of tumor, lymphatic and ve-
nous invasion, and pN with the mutational status of PIK3CA. Conclu-
sions: These results suggest that the PIK3CA mutation could predict tu-
mor aggressiveness and poor prognosis in colon cancer.

Key Words: Colorectal neoplasms; PIK3CA; Mutation; PNA clamping-
polymerase chain reaction
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Background: The establishment of better selection criteria for identify-
ing subpopulations that may benefit from treatment is a key aspect of 
the development and success of targeted therapy. Methods: We conduct-
ed immunohistochemistry using a new anti-total MET monoclonal an-
tibody in a single-institution cohort of 495 patients. As antibody is di-
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rected against a membranous and/or cytoplasmic epitope, two interpre-
tation methods were used: membranous and cytoplasmic and membra-
nous alone. In selected 120 cases, copy number gain and mRNA ex-
pression levels were measured using quantitative real-time polymerase 
chain reaction. Further in situ hybridization confirmed the presence of 
MET gene amplification. Results: Among the 495 gastric cancers, si-
multaneous membranous and cytoplasmic overexpression of MET was 
found in 108 cases (21.8%) and membranous alone overexpression 
was observed in 40 cases (8.1%). The highest correlation was observed 
in membranous and cytoplasmic staining of MET: MET expression 
scores correlated significantly with high MET mRNA levels (r=0.465, 
p<0.0001), increased copy number gain (r=0.393, p=0.000002) and 
amplification of MET gene. Moreover, patients with MET overexpres-
sion showed shorter overall survival (hazard ratio [HR], 1.781; 95% 
confidence interval [CI], 1.324 to 2.395; p<0.001) and disease-free 
survival (HR, 1.765; 95% CI, 1.227 to 2.541; p=0.002) compared to 
patients without MET overexpression. However, membranous overex-
pression of MET did not highly correlate with mRNA level (r=0.274, 
p=0.002), copy number gain or survival (p>0.05). Conclusions: We 
developed highly correlating interpretation methods of MET immuno-
histochemistry in gastric carcinomas. MET overexpression is an inde-
pendent prognostic factor and could be a potential target and predictor 
of benefit for targeted therapy with MET inhibitors.

Key Words: MET; Overexpression; Immunohistochemistry; Prognosis; 
Gene amplication

AP09-PP-0033

Expression and Significance of Bcl-2 and p16 Protein in 
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Background: Esophageal squamous cell carcinoma (ESCC) is a com-
mon malignant tumor in China, it shows great geographical diversity. 
Intraepithelial neoplasia is regarded as precancerous lesions of ESCC. 
Many studies indicate that the loss of p16 and expression of bcl-2 play 
important roles in the occurrence of malignant tumor. So we study the 
expression and significance of bcl-2 and p16 in esophageal squamous 
cell carcinoma and precancerous lesions. Methods: Immunohistochemi-
cal method (streptavidin-peroxidase) was used to examine the expres-
sion of bcl-2 and p16 in 74 ESCC and precancerous lesions. Results: 
Expression of bcl-2 protein was a significant differences in normal eso-
phageal mucosa group, precancerous lesions group and the group of 
ESCC (p<0.001). The expression of bcl-2 had relationship to the dif-
ferentiation of carcinoma and the lymph node metastasis (p<0.05). 
There was a significant difference in expression of p16 protein between 
normal esophageal mucosa group and other groups (p<0.01). There 
was no remarkable correlation between the group of squamous cell 
carcinoma and precancerous lesions (p>0.05). Conclusions: Bcl-2 and 
p16 play roles in the different stage of esophageal squamous cell carci-
noma. The loss of p16 takes place in early stage of ESCC and possibly 
plays an important role in occurrence of esophageal cancer. Bcl-2 relate 
with the occurrence and development of esophageal squamous cell car-
cinoma. Expression of bcl-2 and p16 have reference valve in early di-

agnosis and prognosis assessment of esophageal squamous cell carci-
noma.

Key Words: Esophageal squamous cell carcinoma; Precancerous le-
sions; Bcl-2 protein; Cyclin-dependent kinase inhibitor p16 
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Background: CD151, a transmembrane protein of the tetraspanin fami-
ly, is implicated in the regulation of cell-substrate adhesion and cell 
migration. Overexpression of CD151 has been reported in several can-
cers and controls MET-dependent neoplastic growth by enhancing re-
ceptor signaling. However, association of CD151 expression with MET 
or tumor progression has not been reported in gastric cancer. Methods: 
We conducted immunohistochemical analysis of CD151 expression in 
491 advanced gastric carcinomas and analyzed the relationship with 
MET overexpression and prognostic significance. Results: CD151 was 
highly expressed in 119 gastric carcinomas (24.2%) and was signifi-
cantly associated with higher pN stages. CD151-positive patients show-
ed shorter overall (p=0.003) and disease-free survival compared with 
CD151-negative patients (p=0.001). CD151 expression was an inde-
pendent prognostic factor for overall survival (hazard ratio [HR], 1.335; 
95% confidence interval [CI], 1.005 to 1.775; p=0.046) and disease-
free survival (HR, 1.903; 95% CI, 1.348 to 2.685; p<0.001). Co-ex-
pression of CD151 and MET was observed in 30 (6.1%) gastric can-
cers and was more frequent in advanced pN stages than in other groups. 
Moreover, co-expression of CD151 and MET was a strong indepen-
dent prognostic factor for overall survival (HR, 3.163; 95% CI, 1.958 
to 5.108; p<0.001) and disease-free survival (HR, 3.834; 95% CI, 2.145 
to 6.852; p<0.001). Conclusions: In conclusion, CD151 expression is 
an independent prognostic factor and could be a potential molecular 
therapeutic target in advanced gastric cancers. Further studies are need-
ed to establish the biological significance of CD151/MET co-expres-
sion and the potential of targeting both molecules as a therapeutic strat-
egy.

Key Words: Antigens, CD151; MET; Immunohistochemistry; Progno-
sis; Stomach
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Background: The aim of this study is to compare the mRNA expression 
and protein expression of c-MET and to evaluate their prognostic roles 
in gastric carcinomas. Methods: Immunohistochemistry (IHC) and 
RNAscope, a novel mRNA in situ hybridization technique were per-
formed in consecutively resected 840 gastric cancers. Results: RNA-
scope results were scored from 0 to 4+ according to the guideline. 
RNAscope 4+ was observed in 6 (0.9%) cases, and 3+, 2+, 1+, and 0 
was observed in 13 (1.9%), 43 (6.1%), 139 (19.9%), and 499 (71.3%) 
cases, respectively. RNAscope 4+ was significantly associated with 
larger tumor size (p=0.045), more metastatic lymph nodes (p=0.002), 
distant metastasis (p=0.000), and higher stage (p=0.001). IHC results 
were scored from 0 to 3+. IHC 3+ was observed in 19 (2.4%) cases, 
and 2+, 1+, and 0 was observed in 145 (18.5%), 236 (30.1%), and 384 
(49.0%) cases, respectively. IHC 3+ was also significantly associated 
with older age (p=0.001), larger tumor size (p=0.001), intestinal type 
(p=0.000), lymph node metastasis (p=0.003), distant metastasis (p=  
0.007), more metastatic lymph nodes (p=0.001), lymphatic invasion (p 
=0.011), and higher stage (p=0.000). IHC 3+ and RNAscope 4+ were 
significantly associated with poor overall survival. Direct comparison 
between IHC and RNAscope score revealed a significant correlation 
(spearman’s r=0.366, p=0.000). Conclusions: c-MET mRNA expres-
sion correlates well with protein expression by in situ analysis. There-
fore, RNAscope could be considered as alternative screening methods 
for patient selection for anti-MET therapy. Also, this study demonstrat-
ed the prognostic role of level of c-MET mRNA.

Key Words: Proto-oncogene proteins c-met; In situ hybridization; Im-
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Background: The aim of this study is to evaluate heterogeneity of MET 
protein overexpression in the primary gastric carcinomas (GC) and be-
tween primary and metastatic lesions. Methods: Triplicated tissue mi-
croarrays (TMA) from 840 consecutive GC and TMA from 364 matched 
metastatic lymph nodes (LN) were investigated by immunohistochem-
istry (IHC). MET IHC was scored according to the HER2 scoring sys-
tem for GC and score of 3+ was considered as positive. Results: Of 624 
GC, 591 (94.7%) were negative in all examined cores and 33 (5.3%) 
were positive in any of the tumor area. Among the positive cases, only 
3 (0.5%) cases were positive in the all three cores. Intratumoral hetero-
geneity of MET overexpression was observed in 30 GC (4.8%). Of 336 
pairs of primary tumors and metastatic LN, 313 (93.2%) were negative 
and 7 (2.1%) were positive in the both lesions. Of 16 (4.8%) cases show-
ing discrepancy, negative conversion was observed in 14 (4.2%) cases, 
and positive conversion was observed in two (0.6%) cases. MET over-

expression in metastatic LN was significantly associated with poor over-
all survival regardless of concordance between primary and metastatic 
lesions. Conclusions: Intratumoral heterogeneity of MET overexpres-
sion is very common in MET overexpressed GC, and MET overex-
pression of metastatic lesions is associated with poor prognosis. There-
fore, metastatic lesions could be more important than primary lesions 
for MET testing.

Key Words: Proto-oncogene proteins c-met; Immunohistochemistry; In-
tratumoral heterogeneity; Stomach; Carcinoma
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Epithelioid Hemangioma of the Small Intestine: A Case Report
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Epithelioid hemangioma is low-grade neoplasia of vascular origin, 
which mainly involves skin and subcutaneous tissue in the head and 
neck area, especially around the ear. The patient was a 71-year-old 
woman, who complained of diffuse abdominal discomfort. Radiologic 
studies revealed small bowel intussusception caused by tumor. Small 
bowel segmental resection was done. Polypoid mass was seen in jeju-
num, which thought be a leading point of intussusception. Microscopi-
cally, there were vascular proliferation and infiltration of many inflam-
matory cells, mainly lymphocytes and eosinophils. Lobular configura-
tion or nuclear atypia was not observed. We report here a case of epi-
thelioid hemangioma in small bowel, presented as intussusception.

Key Words: Hemangioma; Intestine, small; Intussusception
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Background: Fibroblast growth factor receptor 2 (FGFR2) has been a 
promising molecular target for the treatment of a subset of gastric can-
cer. FGFR2 RNA expression status and its association with FGFR2 
gene amplification remained largely unclear. Previously used methods 
for FGFR2 testing were fluorescence in situ hybridization (FISH). Dis-
advantages of FISH testing include time-consuming for staining and 
slide reading, and demand for specialized trainee. RNAscope is a novel 
bright-field RNA in situ hybridization technique for routine formalin-
fixed, paraffin-embedded tissue specimens. Methods: This study per-
formed analysis of FGFR2 RNA expression status with RNAscope in a 
cohort of 362 surgically resected primary gastric adenocarcinomas, us-
ing tissue microarray. Gene amplification status of high RNA expressed 
samples and negative counterparts were determined by FISH. RNA-
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scope results were reported by manufacturer's scoring system. Results: 
RNAscope analysis revealed that 6 cases (1.7%) were scored 4+, and 8 
(2.2%) were scored 3+. FGFR2 mRNA overexpression was founded to 
be associated with a higher pT stage (p=0.009). FISH analysis was 
performed on 10 ‘high’ (5 cases of scored 4 and 6 of scored 3) cases 
and 12 ‘low’ (scored under 3) cases for control. Four cases of 22 FISH-
performed cases were highly amplified, and all highly amplified cases 
were RNAscope scored 4. Conclusions: mRNA in situ hybridization 
method is useful for the detection of FGFR2 overexpression in gastric 
cancer. Overexpression of FGFR2 mRNA tended to be associated with 
advanced disease. More study is needed to prove the predictive power 
of this test for clinical use.

Key Words: Receptor, fibroblast growth factor, type 2; Stomach neo-
plasms; RNA in situ hybridization; Gene amplification; In situ hybrid-
ization, fluorescence
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Background: Small intestinal adenocarcinoma (SIAC) is an extremely 
rare human malignant tumor. According to the cancer stem cell (CSC) 
hypothesis, only a small subpopuration of tumor cells has the ability to 
initiate and develop tumor growth. CD44v6, CD133, CD166, and alde-
hyde dehydrogenase 1 (ALDH1) have been proposed to putative CSC 
markers and their expression has been shown to correlate with patient 
survival in gastrointestinal malignancies. Methods: For surgically re-
sected 191 SIACs, immunohistochemistry for CD44, CD133, CD166, 
and ALDH1 using tissue microarrays was performed. Results: CD44v6, 
CD133, CD166, and ALDH1 expression was found in 25 (13.5%), 58 
(30.7%), 82 (44.1%), and 63 (33.3%) cases, respectively. CD44v6+ 
was correlated with tumor location (p=0.053) and vascular tumor in-
vasion (p=0.023) and marginally correlation with poor differentiation 
(p=0.082). CD133+ was marginally correlated with histological sub-
types of the tumors (p=0.085). Low expression of CD166 was also 
correlated with histological differentiation (p=0.044) and perineural 
invasion (p=0.078). Low expression ALDH1 correlated with presence 
of combined adenoma (p=0.001). CD44v6 expression was significant-
ly associated with low patient survival (median survival time, 15.0 
months vs 49.90 months; p=0.019). Combined CD44v6+/CD133+, 
CD44v6+/CD166-, CD44v6+/ALDH- were observed in 11 (5.9%), 15 
(8.1%), and 17 (9.2%) cases, respectively. CD133+/CD44v6+ expres-
sion was shown to be associated with a significantly worse survival 
rate by univariate (p=0.016) and multivariate (p=0.048, Cox hazard 
ratio 2.403) analyses. Conclusions: Evaluation of combined CD133 and 
CD44v6 expression could be a useful tool to predict poor outcome in 
patients with SIAC.

Key Words: Small intestinal adenocarcinoma; CD44v6 antigen; AC133 
antigen; CD166; Aldehyde dehydrogenase 1
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Background: Tumor regression grade (TRG), ypT, ypN, and ypStage 
are the pathologic factors predictive of therapeutic response and prog-
nosis in rectal cancer patients after neoadjuvant chemoradiotherapy 
(CRT) followed by curative resection. Although ypN is a significant 
prognostic factor, current TRG system is determined by primary tumor 
only regardless of regional lymph node state. In order to verify the 
clinical validity of current TRG system for prognostic markers, we ret-
rospectively assessed the prognostic significance of pathologic factors 
including TRG. Methods: This study included 933 patients who under-
went preoperative CRT and curative resection. ypT, ypN, ypStage and 
TRG: Dworak (for primary tumor and regional lymph nodes) and Amer-
ican Joint Committee on Cancer (AJCC) regression grading system (for 
primary tumor only) were analyzed to identified prognostic factors as-
sociated with relapse-free survival (RFS) and overall survival (OS). 
Results: The 5-year RFS and OS rate were 34% and 38.2%, respective-
ly. ypN, ypT, Dworak, and AJCC TRG were significantly associated 
with RFS and OS by Kaplan-Meier univariate analysis (p<0.001, re-
spectively). Multivariate analysis by Cox proportional method showed 
that ypN were, consistently, significant prognostic factors for disease-
free survival and OS. Cases of yT0 with regional lymph node metasta-
sis were 6 (0.6%). This group showed decreased RFS compared with 
yT0N0 patient group (p<0.001). Conclusions: Current TRG system, 
based on the evaluation for primary tumor only, shows prognostic sig-
nificance in rectal cancer patients treated with preoperative chemora-
diotherapy. However, ypN is the most discriminating factor. Although 
the patients with ypT0N(+) is small in number, the current TRG system 
does not consider poor prognosis of these patients.

Key Words: Rectal neoplasms; Tumor regression grade; Neoadjuvant 
chemoradiotherapy; Prognosis
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Background: We aimed to investigate the clinical implication of MET 
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gene copy number (GCN) alterations, c-MET protein overexpression 
and MET mRNA overtranscription in colorectal cancer (CRC) and the 
discordance between primary CRC (pCRC) and corresponding meta-
static CRC (mCRC). Methods: The silver in situ hybridization (SISH), 
the immunohistochemistry (IHC) and RNA ISH were performed in 
293 pCRCs, and in135 with advanced stage of CRCs having three dif-
ferent areas (center and periphery of each pCRC, and corresponding 
mCRC). Results: MET amplification, as defined by a mean MET GCN 
≥4, were found in 39 (13.3%) of 293 patients. MET amplification sig-
nificantly correlated with distant metastasis (p=0.011) and shorter 
overall survival (56.1 months vs 80.0 months, p<0.001). By Cox re-
gression analysis, MET amplification was an independent worse prog-
nostic factor (hazard ratio, 2.826; 95% confidence interval, 1.273 to 
3.210; p=0.003). MET amplification positively correlated with c-MET 
protein and MET overtranscription (rho, 0.186, 0.189; p=0.001, p=  
0.001, respectively). However, c-MET protein overexpression and 
MET mRNA overtranscription were not associated with any clinico-
pathologic feature and patients’ prognosis. Interestingly, out of 135 ad-
vanced CRCs, the discordant MET amplification between pCRC and 
related mCRC was observed in 12.6% (center vs periphery), 17.0% 
(center vs metastasis), and 14.8% (periphery vs metastasis). Conclu-
sions: MET amplification correlated with distant metastasis and worse 
patient outcome. Therefore, MET amplification is suggested to be a rel-
evant therapeutic target in CRC patients. However, intratumoral het-
erogeneity within pCRC as well as the discordance between pCRC and 
related mCRC, should be considered at the molecular diagnosis of MET.

Key Words: Colorectal neoplasms; MET; Silver in situ hybridization; 
Heterogeneity; RNA in situ hybridization
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Background: The DNA methylation change is known to play a crucial 
role in early gastric carcinogenesis. However, its association with the 
histologic subtypes has not been fully elucidated. This study aims to 
search and validate the differently methylated regions (DMRs) related 
to the subtypes of early gastric carcinomas (EGCs). Methods: Illumina 
Infinium methylation assay (IIMA, 450K BeadChip kit) was performed 
on fresh tumor and non-tumor tissue of 12 EGCs to screen the methyl-
ation status of 450,000 CpG sites. To evaluate the significance of DNA 
methylation in each histologic subtype, pyrosequencing assay (PA) was 
performed on 38 EGCs using 12 genes selected from the screening. 
Results: Hierarchical clustering using results of IIMA revealed distinct 
separation between tumors of intestinal-type (n=6), and diffuse (n=4) 
plus mixed-types (n=2). Between tumors of two groups, 169 regions 
showed significant difference (intensity>3,000, delta β>0.2). In PA of 
38 EGCs (18 intestinal, 12 mixed, 8 diffuse-type) using 12 selected 

gene, the aberrant methylation of Dvl (p=0.0186) and Ets (p=0.0222) 
were significantly related with diffuse and mixed-types than intestinal 
type, while C19orf35 (p=0.019) and CNRIP1 (p=0.0473) related to 
diffuse-type than intestinal-type, and GAL3ST2 (p=0.0158) and ITGA3 
(p=0.0273) related to mixed-type than other two types. The methyla-
tion of other genes like CLIP4, XKR6, CCDC57, MAML3, and SDC2 
was related with age, tumor location, or Helicobacter infection rather 
than histologic subtypes. Conclusions: Aberrant DNA methylation of 
certain genes may independently involve each histologic subtype of 
EGCs. Furthermore, different subset of DMRs might be more related 
with mixed-type EGCs than other subtypes.

Key Words: Stomach neoplasms; DNA methylation; Neoplasms by his-
tologic type; Genetic markers; Stomach
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Background: Fibroblast growth factor receptor 1 (FGFR1) amplifica-
tion is observed in squamous cell carcinoma of lung, and considered as 
a novel therapeutic target. However, little is known about FGFR1 sta-
tus in esophageal squamous cell carcinoma (E-SCC). We investigated 
the FGFR1 amplification and its clinical relevance in E-SCC. Methods: 
FGFR1 gene copy number and protein expression were evaluated by 
fluorescence in situ hybridization and immunohistochemistry using 
formalin-fixed paraffin-embedded tissue in 52 patients of E-SCC. Mat-
ched metastatic tumors in lymph node from 22 patients were also as-
sessed. Results: FGFR1 amplification and protein expression were ob-
served in 23.1% (12 of 52) and 15.4% (8 of 52) of E-SCC patients, re-
spectively. Specifically, 10 patients showed FGFR1 high amplification 
and two did low amplification. High amplification of FGFR1 was cor-
related with protein expression with borderline significance (p=0.062). 
Most (11 of 12) of the patients with FGFR1 amplification were current 
or ex-smokers but with no statistical difference. Six patients with FGFR1 
amplification had lymph node metastasis. Of them, four showed FGFR1 
amplification in both primary and metastatic tumor, however two turn-
ed into no amplification in metastatic lesion. There was no case show-
ing FGFR1 amplification only in metastatic tumor. Otherwise, FGFR1 
amplification or protein expression had no association with age, sex, 
stage, and histologic differentiation. Conclusions: We demonstrate that 
FGFR1 amplification occurs in a portion of E-SCC, and tends to main-
tain during tumor progression. FGFR1 could be a potential therapeutic 
target in E-SCC patients.

Key Words: Fibroblast growth factor 1; Esophageal neoplasms; Carci-
noma, squamous cell; Gene amplification
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Background: Risk of lymph node metastasis is present even in early 
gastric cancers. We investigated the incidence of lymphatic invasion 
(LI) in the gastric endoscopic submucosal dissection (GESD) speci-
mens to predict the prevalence of lymph node metastasis in the gastric 
cancer patients treated by GESD, and to find any clinicopathologic pa-
rameters associated with LI. Methods: Seven hundred sixty four cases 
of GESD specimens were selected from 12 institutions under the fol-
lowing criteria: 1) 3 cm or less, 2) differentiated histologic type, 3) no 
ulcer. Clinicopathologic parameters such as age, sex, tumor size, depth 
of invasion (DOI), differentiation, Lauren classification (LC), LI, ve-
nous invasion (VI), perineural invasion (NI), and associated ulcer were 
evaluated. Results: LI were present in 33 cases (4.3%). In cases show-
ing LI, data of DOI, differentiation, and LC, VI and NI were as fol-
lows: 1 lamina propria, 5 muscularis mucosa, and 27 submucosa; 6 
well, 23 moderate, and 4 poor; 28 intestinal, 1 diffuse, and 4 mixed; no 
VI or NI. Final tumor size was between 0.6 cm and 4.4 cm. On univari-
ate and multivariate analyses, DOI, differentiation, LC, and tumor size 
were associated with LI (p<0.05). Nineteen cases (57.6%) were out of 
extended criteria for endoscopic submucosal dissection (ESD). Among 
the total 764 cases, 3 cases satisfying stricter guideline for ESD (differ-
entiated mucosal cancer not more than 2 cm) showed LI (0.4%). Con-
clusions: LI was found in cases satisfying not only extended criteria for 
ESD but also guideline criteria, but the incidence was very low. Inter-
pretation of endoscopic finding and pathologic diagnosis prior to ESD 
is very critical to predict LI and to decide treatment procedure.

Key Words: Endoscopic submucosal dissection; Lymphatic invasion; 
Adenocarcinoma; Stomach
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Background: Very well differentiated gastric adenocarcinoma of intesti-
nal type is a rare variant of gastric cancer characterized by low-grade 
nuclear atypia, and for which the diagnostic criteria and clinical behav-
ior are not fully established. Methods: This study presents a detailed 
clinicopathological analysis of 21 cases. Results: Nuclear atypia was 
mild in all cases. Characteristic architectural features of this gastric ad-
enocarcinoma variant were pit and glandular anastomosis, spiky glands, 
distended glands, discohesive cells, abortive glands, and glandular out-
growth. At least three of these features were present in all cases. Retro-
spective review of preoperative biopsies in 18 patients revealed that 
half of the biopsies were originally reported as negative or indetermi-
nate for malignancy. Based on immunohistochemical stains for intesti-
nal (MUC2, CD10, and CDX-2) and gastric (MUC5AC and MUC6) 
markers, 11 (52%) cases had an intestinal immunophenotype, and 10 
(48%) cases had a mixed immunophenotype. Foci of discohesive neo-
plastic cells, indicating dedifferentiation toward a poorly cohesive car-
cinoma, were observed exclusively in neoplasms of mixed immuno-
phenotype (n=5). All patients with follow-up but one were alive with-
out disease at a mean of 19 months (range, 1 to 60 months). One indi-
vidual with a pT4 tumor with associated poorly cohesive carcinoma 
died of disease. Conclusions: Very well differentiated gastric adenocar-
cinomas are diagnostically challenging. Architectural features are criti-
cal to making the diagnosis. Cases with pure intestinal immunopheno-
type have not been associated with transformation into poorly cohesive 
carcinoma, and appear to behave as biologically low grade. Those with 
mixed immunophenotype appear more likely to dedifferentiate and be-
have more aggressively.

Key Words: Stomach neoplasms; Very well differentiated; Immunophe-
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Background: Cancer stromal components such as microvasculature or 
fibroblasts have been suggested to influence tumor progression, but the 
clinical implication is still controversial in colorectal cancer (CRC). In 
this study, we investigated characteristics of stromal components, in-
cluding microvessel density (MVD), lymphatic vessel density (LVD) 
and cancer-associated fibroblasts (CAFs) in accordance to tumor loca-
tion. Methods: We immunohistochemically evaluated CD31 for MVD, 
D2-40 for LVD, smooth muscle actin and desmin for CAFs and PTEN 
in 181 CRCs with distant metastasis. LVD, MVD, and CAFs were cal-
culated using image scanning and analyzing system. To evaluate the 
heterogeneity among different areas, four spots (center and periphery 
of primary cancer, distant metastasis and lymph node metastasis) were 
evaluated in each patient. Results: There are significantly heteroge-
neous amounts of MVD, LVD, and CAFs according to tumor areas. 
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LVD was the highest in center of primary cancer among four different 
spots, and CAFs was the lowest in distant metastasis. Considering sites 
of distant metastasis, lung metastasis had more LVD and MVD, but 
less CAFs than liver, peritoneum and ovary metastasis. Patients with 
lower MVD and LVD in cancer center had worse outcome, and pa-
tients with lower CAFs in center, periphery and distant metastasis had 
lower survival rate. PTEN expression of CAFs in distant metastasis 
was lost in 11 of 181 (6.1%), which was associated with worse progno-
sis. Conclusions: Microenvironment including cancer-associated micro-
vasculature and fibroblasts is heterogeneous according to each tumor 
location in CRC patients. Therefore, heterogeneity of microenviron-
ment should be considered in managing CRC patients.

Key Words: Stomach neoplasms; Tumor microenvironment; Microves-
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Background: Tetraspanin CD151 is known to be involved in cancer in-
vasion and metastasis, and its overexpression appears to be associated 
with a poor prognosis in various types of cancers. However, the expres-
sion status of CD151 and its prognostic impact in gastric cancers has 
not been elucidated yet. Methods: We investigated the expression of 
CD151, c-erbB2, and c-Met by immunohistochemistry in 160 cases of 
advanced gastric cancers. Clinicopathological and prognostic signifi-
cance of these biomarkers was evaluated. Results: Overexpression of 
CD151 was observed in a subset of advanced gastric adenocarcinomas 
(25.6%), while c-erbB2 and c-Met were overexpressed in 15% and 
16.9% of our cohort, respectively. CD151 overexpression was more 
frequently observed in tumors from younger patients (p=0.028). Inter-
estingly, the expression rate of CD151 seemed to be gradually increas-
ed according to the depth of invasion (T stage) (χ2 test for trend; p=0.082), 
N stage (p=0.233), and pathologic stage (p=0.133), although they 
were not statistically significant. However, CD151 overexpression was 
closely associated with patients’ overall survival (OS; p=0.000) and 
progression-free survival (PFS; p=0.000). In multivariate analysis, 
CD151 overexpression was an independent prognostic factor for pre-
dicting worse OS (p=0.004) and PFS (p=0.009) along with T stage 
and N stage. Conclusions: CD151 is a good tissue marker that has a 
powerful prognostic impact in advanced gastric cancers, and may be-
come a new promising therapeutic target.
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Background: Trastuzumab has shown to improve overall survival in 
HER2-positive metastatic gastric carcinomas (GC). For inoperable 
cases, endoscopic biopsy specimens are the only available tissue to as-
sess the HER2 status of the patient. However, biopsy specimens may 
not represent the entire tumor due to tumor heterogeneity. The aim of 
this study was to estimate the adequate number of biopsy pieces for de-
termining HER2 status in GC. Methods: Ten pieces of endoscopic bi-
opsy was taken from 99 patients in designed methods (4-2-2-2 pieces 
in 4 separate blocks) before gastrectomy. Eighty-three patients harbor-
ing carcinoma in all blocks were analyzed. HER2 scores were com-
pared between biopsies and matched surgically resected specimens. 
Score 0 and 1 were categorized as negative and score 2 and 3 as posi-
tive. Surgically resected specimens were evaluated by both conven-
tional scoring system (cut-off of 10%) and extended scoring system 
(cut-off of 1%). Results: Taking more the 4 biopsy pieces did not give 
additional information when the conventional scoring system was used 
(kappa value, 0.51, 0.46, 0.42, 0.40 in 4, 6, 8, and 10 pieces respective-
ly). However, additional biopsies showed better agreement with the 
surgical specimens when the extended scoring system was used (kappa 
value, 0.47, 0.49, 0.51, and 0.48) and the area under receiver of charac-
teristic curve was highest when 8 pieces were taken from a patient. 
Conclusions: Eight pieces of biopsies may be better than 4 pieces in 
evaluating HER2 status in GC because minor component of the tumor 
(<10%) can be the source of recurrence or metastasis.
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Background: Gastric hyperplastic polyps (HPs) are characterized by hy-
perplastic foveolar epithelium and inflamed edematous stroma. Althou-
gh rare, associated dysplasia or carcinoma is observed. Known risk 
factors are large size (>1 cm), pedunculated shape, and post-gastrecto-
my status. In this study, we evaluated the clinicopathologic features of 
HPs with neoplasia (dysplasia or carcinoma) and compared them with 
HPs without neoplasia. Methods: We retrospectively reviewed 809 cas-
es of large Hps (>1 cm) removed by endoscopic polypectomy from 
1995 to 2011. Associated neoplasia was identified in 30 cases (3.7%). 
A nested case-control study was designed selecting 30 cases from the 
rest of the cases as control group matching age, sex of the patient and 
size of the HP. Clinicopathologic features including location, multiplic-
ity, intestinal metaplasia, growth pattern, Helicobacter pylori infection 
(by Giemsa staining) and expression of p16, cyclin D1, p53, and Ki-67 
(by immunohistochemistry) were evaluated. Results: There were no 
differences in location, multiplicity, intestinal metaplasia, growth pat-
tern or H. pylori infection between the case and control group. Neo-
plastic foci were superficially located in 27 cases (90%). Neoplastic 
foci showed loss of p16 expression (p=0.01) and high Ki-67 index 
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(p=0.02). However, these findings were not observed when non-neo-
plastic area of the case group was evaluated. The cyclin D1 and p53 
expression did not show difference between the case and control group. 
Conclusions: About 4% of large HPs (>1 cm) are associated with dys-
plasia or carcinoma. Complete excision should be considered because 
non-neoplastic foci of HPs harboring neoplasia are similar with HPs 
that are not associated with neoplasia.

Key Words: Stomach; Polyps; Neoplasms; Cyclin-dependent kinase in-
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Background: Neuroendocrine carcinoma (NEC) and mixed adenoneu-
roendocrine carcinomas (MANEC) are uncommon tumors of the stom-
ach and the prognostic significance of neuroendocrine differentiation 
(NED) in less than 30% of the tumor remains unclear. In this study, we 
assessed the prognostic implication of NED in gastric carcinomas. Me-
thods: Ninety-two cases of gastric carcinoma with neuroendocrine 
morphology were retrospectively reviewed from 1990 to 2012 at Asan 
Medical Center. NED was defined as showing immunoreactivity for 
synaptophysin and/or chromograninin≥10% of tumor cells with neu-
roendocrine morphology. To validate the prognostic significance of 
NED, we compared these cases with 525 cases of randomly selected 
conventional adenocarcinomas without NED during the same time pe-
riod. Results: Gastric carcinomas with NED were reclassified as small 
cell NEC (n=7), large cell NEC (n=59), MANEC (n=9), adenocarci-
noma with NED (harboring<30% of NED proportion, n=25) and ade-
nocarcinoma without NED (n=13) according to World Health Organi-
zation (WHO) classification. Adenocarcinomas without NED (n=13) 
was included in conventional adenocarcinoma for comparison. Age (≥
60, p=0.015), pTNM (p<0.001), presence of NED (p<0.001), lym-
phovascular invasion (p<0.001), and perineural invasion (p=0.002) 
were poor prognostic factors in univariate analyses. The proportion of 
NED component did not have any prognostic significance. Multivari-
ate analysis demonstrated that age (p=0.026, hazard ratio [HR], 3.143), 
pTNM (p<0.001; HR, 2.849) and presence of NED (p<0.001; HR, 
2.562) were independent poor prognostic factors for overall survival. 
Conclusions: Our results showed that presence of NED in gastric carci-
noma is an independent poor prognostic factor regardless of its propor-
tion. A careful assessment of NED should be done during pathological 
examinationsof gastric carcinomas.

Key Words: Stomach neoplasms; Neuroendocrine component; Prognos-
tic significance
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Metachronous Coincidence of Adenocarcinoma and Schwannoma 
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The coincidence of an adenocarcinoma and schwannoma is extremely 
rare in the stomach, and only two cases have been reported previously. 
We report the case of a patient who was diagnosed with the metachro-
nous development of a schwannoma and advanced tubular adenocarci-
noma of the stomach. A 80-year-old female was admitted for aggravat-
ed abdominal pain. She heard about the presence of intraabdominal 
mass about 40 years ago but no treatment was performed because she 
was asymptomatic. Abdominal computed tomography revealed an exo-
phytic, huge cystic and solid mass at stomach. A subtotal gastrectomy 
was performed. The mucosa revealed an ill-defined ulcerative lesion 
(4×3 cm) on the anterior wall of antrum, and there was a well demar-
cated, huge subepithelial tumor (12×9×8 cm) beneath the ulcerative 
lesion, the cut surface of which was pale yellow with focal cystic change. 
Histologically, the mucosal ulcerative lesion was a tubular adenocarci-
noma, tumor cells of which were intermingled with atypical large spin-
dle cells. The submucosal huge mass in the proper muscle layer con-
sisted of intersecting spindle cells with scattered peripheral lymphoid 
cuffs. The spindle cells intermixed with adenocarcinoma were diffusely 
enlarged but showed no pleomorphism. These spindle cells were strong-
ly positive for S100 protein, but negative for c-kit, pan cytokeratin, CD34, 
and smooth muscle actin. Thus, the mural nodule were consistent with 
a schwannoma. The coincidence of adenocarcinomas and spindle cell 
tumors is uncommon in the stomach. Herein we report a rare case of 
metachronous adenocarcinoma and schwannoma.
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Background: Hepatoid adenocarcinoma (HAC) and clear cell adenocar-
cinoma (CCA) are the most common morphologic subtypes of alpha-
fetoprotein (AFP)-producing gastric carcinomas. If HAC and CCA 
share just common pathologic features without clinical outcome differ-
ences, it is questionable whether we should separate these two histo-
logic subtypes. Methods: To answer this, we compared pathology, im-
munohistochemical (IHC) findings and clinical significances of 26 HAC 
and 28 CCA of the stomach. IHC studies for AFP, glypican-3, MUCs, 
CD10, and CDX2 were performed on paraffin-embedded tumor speci-
mens. Results: In CCAs, the dominant clear cell proportion (>50%) 
with predominant tubulopapillary pattern and eosinophilic secretion 
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was the characteristic features. However, in HACs, predominant solid 
pattern with geographic necrosis within sheet-like tumor cells was typi-
cal features. Glandular portions of CCAs consisted of columnar, fre-
quently stratified, clear cells, whereas those of HACs consisted of sin-
gle layered, cuboidal, eosinophilic granular cells with rare clear cyto-
plasm. The multinucleation (61.5% vs 17.9%) and vascular invasion 
(96.2% vs 71.4%) were more frequently detected in HACs compared 
to CCAs. In IHC, CD10 and CDX2 expressions were more frequently 
observed in CCAs, while diffuse and strong AFP and glypican-3 ex-
pressions were frequent in HACs. MUC6 was expressed in 17.9% of 
CCAs but not in HACs. MUC5AC and MUC2 were negative in both 
CCAs and HACs. The recurrence, liver metastasis, and tumor-related 
death were much higher in HAC compared to those of CCA. Conclu-
sions: CCA and HAC should be histologically separated because HACs 
are more aggressive variant of gastric cancers with worse prognoses 
than CCAs.

Key Words: Stomach; Adenocarcinoma, clear cell; Hepatoid adenocar-
cinoma; Immunohistochemistry
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Background: Epstein-Barr virus (EBV)-positive gastric carcinoma is a 
distinctive subset of gastric carcinomas. Recently, leptin and its signal-
ing, such as JAK/STAT, Raf/MER/ERK, phosphatidylinositol 3-kinase/
PTEN/Akt/mammalian target of rapamycin (mTOR), and hypoxia-in-
ducible factor-1 (HIF-1) alpha pathways were revealed to be a potent 
regulator of carcinogenesis in various organs. Methods: We investigated 
leptin, leptin-receptor, pSTAT3, ERK, pAKT, mTOR, and HIF-1 alpha 
using immunohistochemistry, and EBV using in situ hybridization for 
EBV-encoded small RNAs in 343 cases of gastric carcinoma. Results: 
Thirty-two patients with EBV-positive gastric carcinomas showed pre-
dominance of male patients, tumor location of upper 1/3 of stomach, 
Lauren diffuse type, pT2 or pT3 stage in tumor invasion depth, and 
pTNM stage IIB (p<0.05), but no association in pN or pM stage. EBV 
was related with leptin-receptor, and inversely correlated with mTOR 
(p<0.05). In EBV-positive carcinomas, pTNM stage and histologic 
subtype had impacts on patients’ survival, whereas pN, pT, pM, pTNM, 
Lauren type, tumor location and tumor size showed significances in 
EBV-negative carcinomas. Among leptin-related proteins, pAKT showed 
a statistical significance on patients’ survival in EBV-positive carcino-
mas (p<0.05), whereas ERK and leptin-receptor made marginal im-
pacts (p=0.06 and p=0.09, respectively) in EBV-negative carcinomas. 
In multivariate analysis, pTNM stage was the only prognostic factor 
(p<0.05), and EBV had a marginal impact on patients’ survival (p=  
0.055). Conclusions: Clinicopathologic factors and leptin-related pro-
teins show a different significance on patient’s survival between EBV-

positive and EBV-negative carcinomas.
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Background: Epidermal growth factor receptor (EGFR) antibody thera-
py is established in patients with wild-type KRAS colorectal carcinoma 
(CRC); however, up to 50% of these patients do not respond to this 
therapy. To identify the possible causes of this therapy failure, preva-
lence of KRAS and BRAF mutations in primary colorectal adenocarci-
noma with and without distant metastasis was investigated. Methods: 
Microdissected tumor tissues from fifty-three primary CRCs in ad-
vanced stages without metastasis and from fifty one paired cases con-
sisting of primary CRCs and distant metastatic foci to various organs 
were subjected to DNA extraction and mutation analysis of KRAS and 
BRAF by using direct DNA sequencing analysis and pyrosequencing 
method. Results: Activating mutations were detected in 24.5% (KRAS) 
and 1.9% (BRAF) of the primary CRC without metastasis. By compar-
ing primary CRCs and metastatic foci in CRCs with metastasis, KRAS 
and BRAF mutations were observed in 21.6% and 1.9% of primary tu-
mors, and in 31.4% (BRAF) and 3.9% of metastatic CRCs. Heteroge-
neity between primary tumors and distant metastases was present in 
seven patients (13.7%) for KRAS and one patient for BRAF (1.9%). 
Detecting sensitivity of KRAS and BRAF mutation was increased by 
combination of pyrosequencing and direct sequencing. Conclusions: 
Failure of EGFR antibody therapy in patients with wild-type KRAS 
colorectal cancer may result from activating KRAS or BRAF mutations. 
Relatively lower prevalence of KRAS and BRAF mutations in Korean 
people might explain different chemoresponse rate in the population.

Key Words: Colorectal neoplasms; EGFR protein, human; KRAS pro-
tein, human; BRAF protein, human; Mutation
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Background: The identification of microsatellite instability (MSI) phe-
notypes is not currently analyzed as a routine examination in gastric can-
cers (GCs), given that the prognostic value of MSI status is inconclusive. 
We examined the clinicopathologic characteristics of MSI-high GCs 
and evaluated the utility of immunohistochemistry (IHC) for hMLH1 
and hMSH2 in predicting MSI phenotypes. Methods: All subjects in-
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cluded were 464 advanced GC patients who had undergone gastrecto-
my at Yonsei University Hospital between 2005 and 2011, 203 and 261 
of which were confirmed as MSI-high and microsatellite stable by 
polymerase chain reaction (PCR)-based test, respectively. With tissue 
microarray method, we performed IHC and compared the results with 
those of PCR. Results: MSI-high GCs were correlated with older age 
(p<0.001), female gender (p=0.018), distal location (p<0.001), larger 
size (p=0.016), and intestinal type according to Lauren’s classification 
(p<0.001). Notably, MSI-high GCs were associated with a better over-
all survival (p<0.001), particularly in stage II (p=0.003). In stage III, 
albeit not statistically significant, they showed a tendency of favorable 
outcomes. Compared with PCR, IHC showed high sensitivity (94.1%), 
specificity (96.3%), positive predictive value (95.0%), and negative 
predictive value (95.6%) in screening MSI phenotypes. Conclusions: 
MSI-high GCs have distinct clinicopathologic features and a better 
prognosis, which demonstrate the validity and necessity of MSI analy-
sis in GCs. From a routine diagnostic standpoint, IHC can be a useful 
and reliable screening method in assessing MSI status in GCs and will 
strikingly reduce the number of cases that should be tested by PCR.

Key Words: Stomach neoplasms; Microsatellite instability; Immunohis-
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Background: Lethal giant larvae 2 (Lgl2) is a tumor suppressor that reg-
ulate epithelial cell polarity and proliferation at the basolateral domain. 
The role of Lgl2 on cancer progression has been suggested with rela-
tion to epithelial-mesenchymal transition (EMT) in epithelial cancers. 
Methods: To investigate the clinical implication of Lgl2 in gastric can-
cer, 409 cases of surgically resected gastric cancers and 154 cases of 
endoscopically removed neoplastic or preneoplastic lesions were ex-
amined. Immunohistochemistry of Lgl2, E-cadherin, β-catenin, matrix 
metalloproteinase (MMP2), S100A4, snail-1, vimentin, and ZEB-1 
was performed. The expression of Lgl2 mRNA was examined using 
RNA in situ hybridization method. Results: Loss of membranous Lgl2 
staining was correlated with diffuse type, lymph node metastasis and 
advanced pTNM stage (p<0.05). Furthermore, loss of membranous 
Lgl2 expression in adenocarcinoma was associated with reduced E-
cadherin expression (p<0.001). Among EMT markers, S100A4, MMP2, 
and Lgl2 expression was associated with poor survival (p<0.05). In 
addition, combined analysis of Lgl2, S100A4, and MMP2 allows more 
precise estimation of prognosis in gastric cancer. During gastric carci-
nogenesis, membranous expression of Lgl2 was progressively lost in 
4% of normal mucosa, 75% of intestinal metaplasia, 58% of gastric 
dysplasia, 69% of intestinal type gastric cancer and 96% of diffuse type 
gastric cancer. The expression of Lgl2 protein was concordant with 
mRNA expression status (p<0.001). Conclusions: Our data suggest that 
Lgl2 might function as a tumor suppressor in gastric cancer and its 

mislocalization could be important in carcinogenesis and cancer pro-
gression.

Key Words: Late gestation lung 2 karyopherin; Stomach neoplasm; Sur-
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Pyloric gland adenomas occur in body of the stomach in old women. 
Endoscopically, it is presented as a small nodular and dome-like lesion. 
It is thought to be related to pyloric gland metaplasia of fundic glands. 
Immunoprofile shows layered structure of superficial MUC5AC ex-
pression and deep MUC6 expression. It is reported to be able to prog-
ress to gastric type-well differentiated adenocarcinoma via “pyloric 
gland adenoma-adenocarcinoma sequence.” We experienced a case of 
pyloric gland adenomatosis with low to high grade dysplasia in a 66- 
year-old female. On esophagoduodenoscopy, multiple polypoid lesions 
were noted on the fundus to upper body, greater curvature side. Endo-
scopic submucosal dissection was done. Macroscopically multiple mu-
cosa colored papillary to filiform elevated polyps were noted, measur-
ing 6.5 cm in the greatest dimension. Microscopically proliferation of 
irregular papillary to villous, sometimes cystically dilated tubules lined 
by cuboidal to columnar epithelial cells with clear to pale eosinophilic 
cytoplasm were seen. Most tumor cell nuclei were small and round. 
Some glands were lined by atypical epithelial cells showing low to high 
grade dysplasia. No areas of invasive foci could be found. Immunohis-
tochemical stain demonstrated superficial MUC5AC staining and deep 
MUC6 staining.
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Background: Colorectal adenocarcinoma is one of the most common 
digestive tract malignancies in the world. However, little is known 
about the underlying molecular mechanisms of invasion or metastasis 
from colorectal adenocarcinoma. The microenvironment of tumor is 
known to have critical roles in tumor cell survival and tumor progres-
sion, invasion and metastasis. Epithelial-mesenchymal transition (EMT) 
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is understood as a process of tumor cell invasion and distant metastasis. 
Therefore, we planned to investigate relation between EMT and tumor 
microenvironment of colorectal adenocarcinoma. Methods: The status 
of histologic feature and expression of transcription factors in tumor 
cells and surrounded stromal cells were obtained from the surgically 
resected tissues of 40 patients by microscopic review with multi-stain-
ing of immunohistochemistry and immunofluorescence. Results: Tu-
mor cells of adenocarcinoma expressed less Slug and Twist and more 
Zeb1 compared to normal epithelial cells. Tumor cells at the tumor 
margin lose epithelial properties and acquire features of mesenchymal 
cells. The process of EMT has been suggested to be of prime impor-
tance for tissue invasion. Conclusions: The process of EMT may be ac-
tivated in the deep portion of colorectal adenocarcinoma. Related tran-
scription factors, such as Snail and Zeb-1, might be induced by sur-
rounded inflammatory cells and fibroblasts. Further studies should be 
needed to find out the detailed pathogenesis of these processes.

Key Words: Colorectal neoplasms; Adenocarcinoma; Tumor microenvi-
ronment; Epithelial-mesenchymal transition
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Background: According to 2010 World Health Organization (WHO) 
classification, all gastroenteropancreatic neuroendocrine tumors (GEP-
NETs) are classified as malignant, while L cell type (glucagon-like pep-
tide [GLP] and PP/PYY-producing) NETs in rectum are categorized as 
uncertain malignant potential. However, to the best of our knowledge, 
GLP expression in all GEP-NETs has not been widely studied in the 
previously. Methods: Immunohistochemistry for GLP1 was performed 
in 252 surgically resected GEP-NET cases with tissue microarrays, and 
compared the data with clinicopathologic factors, including patients’ 
survival. Results: Rectal (28/81 cases, 34.6%) and pancreatic (19/118, 
16.1%) NETs had significantly higher GLP1 expression than gastric 
(3.4%, 1/29), colonic (0%, 0/16), and small intestinal (0%, 0/8, p<0.001) 
tumors. GLP1 expression was more commonly observed in tumors 
with lower grade (G1), smaller size (≤2 cm), lesser extension (T1 clas-
sification), no lymphovascular invasion and no lymph node metastasis 
(all p<0.001). In rectal NET with G1 (n=57), GLP1 expression was 
more frequently found in elderly patients (>60 years, p=0.038), and in 
tumors with small size (≤2 cm, p=0.009), lesser extension (p=0.011), 
no lymphovascular invasion (p=0.031), and no lymph node metastasis 
(p=0.006). GEP-NET Patients with GLP1 expression (5 year survival 
rate, 100%) had significantly better survival than those without GLP1 
expression (69.4%) by univariate (p<0.001) but not by multivariate 
analysis. Conclusions: GLP1 expression was observed only in small 
subset of rectal and pancreatic NETs. GLP1 expression was associated 
with lower grade, smaller size, lesser extension, and better patients’ 
survival. Therefore, GLP1 immunohistochemistry can be used for dis-

criminating rectal and pancreatic NETs with better clinical behavior.
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Background: To evaluate the relationship between the number of lymph 
node retrieved and primary tumor biology based on cell-mediated im-
munity, inflammation, and angiogenesis markers. Methods: Between 
June 2005 and November 2005, a total of 63 consecutive colorectal 
cancer patients with TNM stage II and III were enrolled. Inflammatory 
reaction was assessed separately in center of tumor (CT) and at inva-
sive margin (IM). The protein expression in the primary tumor was as-
sessed by immunohistochemical staining: cell-mediated immunity (CD3, 
CD8, CD45RO); inflammation (nuclear factor [NF] kappa B, cycloox-
ygenase-2 [COX-2]); angiogenesis (vascular endothelial growth factor 
[VEGF]). Results: Median number of lymph node retrieved was 25. 
The number of lymph nodes retrieved was not different according to 
age, gender, body mass index, pTNM, and histologic grade. Higher 
number of nodes were retrieved in tumors of right colon (p=0.004), 
larger tumor diameter (>4 cm, p=0.03), microsatellite instability (MSI; 
p=0.001), and positive lymphoplasmacytic infiltration in CT (p=0.003) 
and IM (p=0.014) based on hematoxylin and eosin stain. There was no 
difference in number of retrieved lymph nodes according to immuno-
histochemical expressions of CD3, CD8, CD45RO, COX-2, VEGF, 
and NF kappaB. Multivariate analysis showed that right colon cancer 
(p=0.01), MSI (p=0.03), positive lymphoplasmacytic infiltration in 
the CT (p=0.03) were associated with higher number of nodes retriev-
ed. Conclusions: Based on this study, anti-tumor immune response of 
primary tumor may influence regional lymph node microenvironment 
and thereby help to find lymph node easily and increase the number of 
nodes.

Key Words: Colonic neoplasms; Lymph nodes; Immunity; Lymphocytes

AP09-PP-0066

Carcinoma of the Ampulla Vater: A Case Report

Grace Ariani ∙Anny Setijorahaju

Department of Pathology, School of Medicine, Airlangga University, Dr. Soetomo General 
Hospital, Surabaya, Indonesia

Carcinoma of the ampulla Vater is a malignant epithelial tumor. Carci-
noma of the ampulla Vater is uncommon and has a better prognosis 
with 5-year survival rate ranges from 45% to 60%. The prognosis is 
also directly related to the focal extent of the disease, as determined 
grossly and microscopically. Grossly, the tumor arising in the last cen-
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timeter of the common bile duct, where it passes through the wall of 
the duodenum. The pancreatic duct (of Wirsung) and common bile 
duct merge and exit by way of the ampulla into the duodenum. Micro-
scopically, nearly all ampullary malignant tumors are adenocarcinoma. 
In this case, a 56-year-old woman was referred to our hospital in Janu-
ary 2012 for detailed examination of a icterus and nausea. Abdomen 
computed tomography scan demonstrated an intraluminal mass 19× 
19.3 mm on the distal common bile duct in the form a common chan-
nel that exits through the ampulla into the duodenum, no mass on the 
caput and cauda pancreas. The patient underwent Whipple Procedure 
Surgery and macroscopically showed a grey-white appearance tumor 2 
×1.5×1 cm at the ampulla Vater until above from caput pancreas and 
duodenum. Microscopic examination revealed a well differentiated ad-
enocarcinoma, growth infiltrative in the caput pancreas and duodenum. 
Immunohistochemical examination showed positive for cytokeratin 
(CK) 7 and negative for CK 20
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Cytomegalovirus (CMV) is a common pathogen affecting the gastroin-
testinal tract in immunocompromised patients. Most of gastrointestinal 
CMV infection is presented with single or multiple erosion or ulcer-
ation with mucosal erythematous change. This mucosal damage is 
caused by thrombus formation by CMV-infected endothelial cells. Un-
usually CMV infection is presented as a polypoid mass. From 2006 to 
2012 at Ewha Womans University Mokdong Hospital, pathologic re-
ports of endoscopic biopsy were reviewed retrospectively and selected 
the cases with CMV infection diagnosed by immunohistochemistry. 
We found 6 cases of gastrointestinal CMV infection presented as pol-
yps among all CMV-positive cases. Five patients were adult (male:fe-
male=1:1.5; median age, 70 years) and presented with abdominal dis-
comforts and pain. One was 3-month female neonate presented as ileal 
intussusception. The lesions affected stomach (4 cases), colon (1 case), 
and ileum (1 case). All cases except one were single polyp. The polyps 
ranged from 0.7 cm to 4 cm in maximum diameter. Histologically, the 
overall appearance was that of inflammatory polyps. The lesions were 
composed of hyperplastic, cystically dilated glandular tissue and edema 
of mucosa and submucosa with inflammatory cells infiltration, includ-
ing lymphocytes, plasma cells, granulocytes, and histiocytes. There 
were surface erosion with granulation tissue and fibroblastic prolifera-
tion. Occasionally exuberant nodular fibroblastic proliferations with 
slit-like vascular formation were seen. Intranuclear viral inclusions 
were present in endothelial cells and fibroblasts beneath of surface ero-
sion. Awareness this unusual presentation enhances the detection of 
probably underrecognised CMV infection. Considering the possibility 
of CMV infection is needed in the differential diagnosis of inflamma-

tory polyps.
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Calcifying fibrous tumor (CFT) is a benign mesenchymal tumor and 
occurs rarely in the gastrointestinal tract. Besides, colonic CFT is ex-
ceedingly rare and to the best of my knowledge, only one case of co-
lonic CFT has been reported in the literature. We report a case of CFT 
of the rectum in a 46-year-old woman. The tumor was detected inci-
dentally by colonoscopy as regular medical check-up. Colonoscopy re-
vealed a submucosal mass in the rectum. Endoscopic ultrasound showed 
a well-defined hypoechoic mass measuring 9 mm in its largest diame-
ter. The mass was removed by endoscopic submucosal dissection. The 
sectioned surface of the mass was whitish firm. Histologically, the 
mass was well-circumscribed and involved submucosa. It was com-
posed of hypocellular bland spindle cells with densely hyalinized scle-
rosis, patchy lymphoplasmacytic infiltrate and focal dystrophic calcifi-
cations. Immunohistochemically, the spindle cells were positive for vi-
mentin and negative for CD34, c-kit, S-100 protein, smooth muscle ac-
tin, and anaplastic lymphoma kinase. Occasional IgG4-positive plasma 
cells were noted. We discuss the differential diagnosis with other mes-
enchymal lesions and the histogenesis of this entity.
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Doudenal hyperplastic polyps are rare lesions which clinically can be 
indistinguishable from adenomas. This report describes three cases of 
large polyps resembling gastric hyperplastic polyps. Review of duode-
nal polyps reported in our laboratory from the period of 2005-2012 re-
vealed 3 cases of large hyperplastic polyps during endoscopic investi-
gation of patients with dyspepsia or anemia. Pathological examination 
of these polyps show branching glands mostly lined by gastric foveolar 
epithelium with no adenomatous changes. Two cases were associated 
with peptic duodenitis. Hyperplastic duodenal polyps with gastric fo-
veolar type epithelium are rare. They commonly arise in metaplastic or 
heterotropic gastric mucosa.

Key Words: Duodenum; Hyperplasia; Polyps



S68

AP09-PP-0070

The Risk of Lymph Node Metastasis in Early Gastric Carcinoma 
According to New WHO Classification

Kyung Han Nam1 ∙Eun Shin1 ∙Gheeyoung Choe1 ∙Do Joong Park1 ∙Hyung-Ho Kim1 
Woo HO Kim2,3 ∙Hye Seung Lee1

1Department of Pathology, Seoul National University Bundang Hospital, Seoul National 
University College of Medicine, Seongnam; 2Department of Pathology, 3Cancer Research 
Institute, Seoul National University College of Medicine, Seoul, Korea 

Background: The assessment of potential risk of lymph node metastasis 
(LMN) in early gastric cancer (EGC) is important to the most appropri-
ate treatment strategy and histologic classification is one of the most 
important predictors for LMN. Methods: A total 688 patients with EGCs 
were enrolled, who had undergone gastrectomy, and cytokeratin im-
munohistochemistry was performed in pN0 EGCs. Risk factors for 
LMN were evaluated by logistic regression analysis. Results: LMN 
was observed in 95 cases (13.8%). There was a significantly higher in-
cidence of LMN in mixed carcinoma than other histological groups. It 
was found in 9.5% (35/367) of well/moderately differentiated adeno-
carcinoma, 24% (12/50) of poorly differentiated adenocarcinoma, 13.6% 
(27/198) of poorly cohesive carcinoma and 28.8% (21/73) of mixed 
carcinoma. By univariate analysis, risk factors for LMN were lymphat-
ic invasion, tumor size (>20 mm), histologic type, depth of invasion, 
perineural invasion, tumor border, stromal reaction and ulcer. Multi-
variate analysis showed that lymphatic invasion, histologic type, tumor 
border and depth of invasion were significantly related to LMN. Com-
bined analysis of independent factors provided more precise estimation 
of LMN in EGCs. Among 363 mucosal EGCs, the incidence of LMN 
was 3.2% (6/186) in tumors smaller than 20 mm, and 2.8% (5/177) in 
tumors with 20 mm or larger. Conclusions: The new World Health Or-
ganization (WHO) Histological classification might be useful to predict 
LMN in EGCs. Combining it with lymphatic invasion, depth of inva-
sion and tumor border could provide the appropriate statistical model 
for the estimation of LMN in EGC.

Key Words: Lymph node metastasis; Stomach neoplasms; Logistic 
models
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High Throughput Mutational Profiling of Small Intestinal Adenoma 
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Background: Although carcinogenesis of small intestinal adenocarcino-
mas (SIACs) is believed to be similar to that of colorectal adenocarci-
nomas, it has not been well-elucidated with adenoma-carcinoma pro-
gression model of the small intestine. To identify common somatic 
mutations in small intestinal carcinogenesis, we performed high through-
put mass spectrometry based mutation profiling of adenoma and SI-
ACs. Methods: DNA was extracted from formalin-fixed paraffin em-
bedded tissues from 20 (6 polyposis syndromes and 14 sporadic adeno-
mas) adenomas and 53 SIACs, subjected for whole genome amplifica-

tion and matrix assisted laser desorption ionization-time of flight mass 
spectrophotometry mutation profiling with the OncoMap4 platform, 
which can detect 474 known mutation sites from 41 genes. Results: 
APC, KRAS, and GNAS mutation was observed in 6 (30%), 3 (15%), 
and 2 (10%) of 20 adenomas, respectively. Half of APC mutations 
were observed in adenomas from polyposis syndromes. Among SI-
ACs, 32 cases (60%) had single mutation, while 6 (11%) revealed 2 
mutations and 4 (8%) had >3 mutations. Frequently observed muta-
tion in SIACs was KRAS (24/53, 45.3%), TP53 (7/53, 13.2%), and 
APC (6/53, 11.3%) mutations. Other mutations, including PIK3CA, 
GNAS, MAP2K1, CTNNB1 (3 cases each, 5.5%), MLH1, STK11, PTEN 
(2 cases each, 3.6%), and BRAF (1 case, 1.8%) were observed at lower 
frequencies. However, no mutation was identified in many other tested 
genes. Conclusions: APC, KRAS, and GNAS mutations occurred from 
adenomas and were more frequently identified in SIACs. KRAS, TP53, 
and APC mutations were relatively common and other gene mutations 
were observed with lower frequencies in SIACs (Research was sup-
ported by Korean National Research Foundation [2011-0030105]).
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Perineural Invasion Is the Most Important Prognostic Factor in 
Stage IIIB Rectal Cancer Patients Treated with Preoperative 
Chemoradiotherapy
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Background: This study was to identify prognostic factor in stage IIIB 
rectal cancer patients undergoing curative resection treated with preop-
erative chemoradiotherapy (CRT). Methods: This study included 233 
stage IIIB rectal cancer patients who underwent preoperative CRT and 
curative resection. Clinicopathologic factors possibly influencing re-
currence free survival (RFS) and overall survival (OS) were statistical-
ly analyzed. Results: The 5-year survival rates following resection were 
76 (32.6%) and recurrence occurred in 79 (33.9%) patients. Univariate 
analysis for RFS revealed that perineural invasion, vascular invasion 
and preoperative carcinoembryonic level were statistically significant 
(p=0.000, p=0.038, and p=0.047, respectively). Univariate analysis 
for OS revealed that radial resection margin, perineural invasion and 
vascular invasion were statistically significant (p=0.005, p=0.008, and 
p=0.042, respectively). Multivariate analysis showed that perineural 
invasion was an independent prognostic factor for recurrence (p=0.000) 
and the circumferential margin and perineural invasion affected OS, 
significantly (p=0.029 and p=0.031, respectively). Conclusions: Peri-
neural invasion is the most important prognostic factor for RFS. Cir-
cumferential margin and perineural invasion influence OS.

Key Words: Rectal neoplasms; Prognostic factor; Preoperative chemora-
diotherapy
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Prognostic Significance of Loss of RB Expression in Small 
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Background: Retinoblastoma (RB) pathway plays an important role in 
regulation of cell cycles. RB expression status and its clinical signifi-
cance have not been widely investigated in small intestinal adenocarci-
noma (SIAC). Methods: We performed immunohistochemistry for RB 
protein in 195 surgically resected SIAC cases with tissue microarrays 
and compared the data with clinicopathologic factors, including sur-
vival rates of patients with SIAC. Results: Loss of RB expression was 
observed in 44.6% (87/195 cases). SIACs with RB expression loss had 
a higher pT classification (p<0.0001), more pancreatic invasion (p=  
0.03), and a more infiltrative growth pattern (p=0.03). SIAC patients 
with loss of RB expression had a significantly worse survival time (me-
dian, 24.5 months) than those with intact RB expression (49.8 months, 
p=0.01). In multivariate analysis, the prognostic effect of loss of RB 
expression failed to achieve independent prognostic significance. Con-
clusions: Loss of RB expression was observed in a subset of SIACs, as-
sociated with tumor progression, and worse survival of SIAC patients.

Key Words: Intestine, small; Adenocarcinoma; Retinoblastoma; Immu-
nohistochemistry; Survival
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Matrix Metalloproteinase-13 Expression in Aggressive Mucoid and 
Signet Ring Cell Colorectal Adenocarcinomas
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Background: Colorectal carcinoma (CRC) is a major health problem all 
over the world. Mucinous CRCs are known to have a peculiar behavior 
and genetic derangements. This study aimed to investigate matrix me-
talloproteinase (MMP)-13 expression in mucoid and signet ring CRCs 
to assess their aggressive invasive properties. Methods: We studied tu-
mor tissue specimens from 75 patients with mucinous CRC (56 cases 
of mucoid adenocarcinoma and 19 cases of signet ring cell carcinoma), 
and another 75 patients with ordinary CRC for comparison, obtained 
from Gastroentrology Centre, Mansoura University, Egypt. Three high 
density manual tissue microarrays were constructed using modified 
mechanical pencil tip technique and paraffin sections were submitted 
for immunohistochemistry using MMP-13. MMP-13 expression was 
semiquantitatvely assessed for each case and statistically analyzed in 
relation to clinical and pathological data of all studied cases. Results: 
Mucinous carcinomas were significantly associated with young age, 
more depth of invasion, lymph node metastasis, less peri- and intratu-
moural neutrophils and negative/much lower MMP-13 expression com-
pared to ordinary carcinomas. Conclusions: These results suggested that 

mucinous carcinomas may not depend on MMP-13 expression (which 
has a central position in the MMPs activation cascade) for invasion. 
So, targeting MMP-13 in CRC therapy can be beneficial in ordinary 
rather than mucinous CRCs.

Key Words: Matrix metalloproteinase 13; Mucinous; Colorectal neo-
plasms; Microarray analysis
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Role of Matrix Metalloproteinase-13 in Colorectal Adenoma-
Carcinoma Sequence
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Background: Most colorectal carcinomas (CRCs) are considered to 
arise from conventional adenoma based on the concept of the adeno-
ma-carcinoma sequence. Matrix metalloproteinases (MMPs) are known 
to be overexpressed as normal mucosa progresses to adenomas and 
carcinomas. There has been little previous investigation about MMP-
13 expression in adenoma-carcinoma sequence. In this study, we aimed 
to investigate the immunohistochemical expression of MMP-13 in 
colorectal adenoma and carcinoma specimens using tissue microarray 
(TMA) technique. Methods: A total of 40 cases of CRC associated with 
adenoma were collected from files of Pathology laboratory at Mansou-
ra Gastroenterology Center between January 2007 and January 2012. 
Manual TMA were constructed using modified mechanical pencil tip 
technique and paraffin sections were submitted for immunohistochem-
istry using MMP-13. MMP-13 expression was semiquantitatively as-
sessed for each case and statistically analyzed in relation to clinical and 
pathological data of all studied cases. Results: Immunoreactivity to 
MMP-13 staining was localized to the cytoplasm of mildly, moderate-
ly, severely dysplatic cells of adenomas and CRC tumor cells that were 
either homogenous or heterogenous. There was no significant differ-
ence in MMP-13 expression between adenomas and CRCs either non-
mucinous or mucinous. Adenomas with high MMP-13 expression 
were significantly associated with moderate to severe degree of inflam-
matory cellular infiltrate and presence of familial adenomatous polypo-
sis syndrome. Conclusions: MMP-13 may be a potential biological 
marker of early tumorigenesis in the adenoma-carcinoma sequence. 
Targeting MMP-13 may help to diminish the progression of colorectal 
adenoma to carcinoma.

Key Words: Matrix metalloproteinase 13; Adenoma; Carcinoma; Colorec-
tal neoplasms; Sequence
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Aggressive Angiomyxoma of the Stomach: A Case Report
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Aggressive angiomyxoma is a rare mesenchymal tumor usually located 
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in the pelvic and perineal region. Until now, there have been no reports 
of aggressive angiomyxoma of the stomach. We report the first case of 
aggressive angiomyxoma of the stomach. A 57-year-old woman under-
went esophagogastroduodenoscopy for health examination. There was 
a submucosal mass with surface erosion in the gastric antrum. The pa-
tient underwent endoscopic mucosal dissection. The tumor measured 
1.8×1.6 cm in size and showed gelatinous cut surface. Histologically, 
the tumor had infiltrative margin and showed bland spindled to stellate-
shaped cells with ill-defined cytoplasm and variably sized, thin- or 
thick-walled vascular channels in a myxoid stroma. The tumor cells 
had small round to oval hyperchromatic nuclei with small centrally-lo-
cated nucleoli. Immunohistochemically, the tumor cells were negative 
for CD117 (c-KIT), CD34, DOG-1, smooth muscle actin, CD10, and 
S-100 protein, but diffusely positive for vimentin, CD99, and podo-
planin. No mutations were found in the c-kit and platelet-derived growth 
factor receptor alpha genes. The patient is doing well without recur-
rence or metastasis for 4 months after surgery.

Key Words: Stomach; Myxoma; Endoscopy, digestive system
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Background: Gastroenteropancreatic (GEP) neuroendocrine tumors 
(NETs) are rare neoplasms with many clinical challenges. Assessment 
of the primary location and extent of GEP NETs is crucial for manage-
ment. In NETs with hepatic metastases, the primary sites remained un-
known in 20-50% of tumors and most studies were performed in west-
ern countries. This study aimed to analyze primary site and histologic 
grade in NET with hepatic metastasis among Korean. Methods: Com-
puter search and review of medical records in a single comprehensive 
cancer center from 1999 to 2013 identified 75 biopsy-proven GEP 
NETs with hepatic metastases. Results: Primary locations included pan-
creas (n=27), stomach (n=8), gallbladder (n=4), rectum (n=3), colon 
(n=2), duodenum (n=2), ampulla of Vater (n=2), and bile duct (n=1). 
In 26 cases, the primary site remains unknown. Histologic grade by 
World Health Organization (WHO) 2010 consists grade 3 in 27, grade 
2 in 24, and grade 1 in 12 cases (total number, 63). Mean follow-up pe-
riod after histologic confirmation of hepatic metastases were 31 months 
for G3, 57 months for G2, and 66 months for G1. Treatments included 
surgery or localized therapy only (n=2), chemotherapy (n=30), sur-
gery and chemotherapy (n=4), and none (n=26). The median follow-
up was 25 months (range, 1 to 96 months). Long-term survivors (over-
all survival, >24 months) were observed in 15 cases and all but one 
patients received treatment. Conclusions: The presence of hepatic me-
tastasis in GEP NETs is related to higher grades of tumor and results in 
poor outcome. In selected cases, active treatment achieved long-term 
survival.
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Background: Endoscopic resection (ER) has been accepted as a curable 
treatment for a subset of differentiated early gastric cancer (EGC). How-
ever, some studies have been reported that lymph node metastasis (LNM) 
was found in the case of minute submucosa (SM) invasive EGC, de-
spite meeting the expanded criteria for ER. Thus, we investigated whe-
ther the histological heterogeneity in SM layer affected LNM in differ-
entiated EGC. Methods: Between 1998 and 2011, 1009 patients were 
diagnosed as differentiated EGC with SM invasion after surgery at 
Severance Hospital; of them, 191 with LNM and 818 without LNM. 
The proportion of poorly differentiated (PD) component in SM layer 
was evaluated and the correlation with LNM was assessed. Results: 
Seven hundred and eighty-eight (78.1%) patients showed less than 5% 
of PD components (<5% group) and 221 (21.9%) patients showed 5% 
or more PD components (≥5% group) in SM layer. In multivariate 
analysis, ≥5% group was significantly associated with LNM (odds, 
2.45; p<0.001) and similar results were obtained between <50% group 
(n=895, 88.7%) and ≥50% group (n=114, 11.3%; p=0.048). Of 260 
EGCs with SM1 invasion, 20 (7.7%) showed LNM. In multivariate 
analysis, ≥5% of PD components in SM layer (odds, 16.8; p=0.003) 
were risk factors for LNM. Conclusions: The presence of PD compo-
nent in SM layer was a significant risk factor for LNM in differentiated 
EGC. So, for more meticulous assessment of the risk for LNM, the 
documentation of the presence or proportion of PD component in SM 
layer should be considered in daily pathologic practice.

Key Words: Early gastric cancer; Submucosal invasion; Histological 
heterogeneity; Lymph node metastasis

AP09-PP-0080

Usefulness of PHH3 Immunoreactivity as Mitotic Marker in 
Gastrointestinal Stromal Tumors

Yooju Shin ∙Kyoung-Mee Kim ∙Kee-Taek Jang ∙Cheol Keun Park

Department of Pathology, Samsung Medical Center, Sungkyunkwan University College 
of Medicine, Seoul, Korea

Background: Factors that stratify the risk of gastrointestinal stromal tu-
mors (GISTs) include mitotic rate, tumor size and location. However, 
mitotic counting is subjective and time-consuming. We focused to 
identify value of recently reported mitotic marker, anti phophohistone 
H3 (PHH3) in GISTs. Methods: Between 2012 and 2013, 77 cases of 
primary GIST were reviewed for mitotic count (/50HPFs) and immu-
nohistochemical staining for Ki-67 and PHH3 was performed. Ki-67 
labeling index (LI) was measured by the proportion (%) of the total 
positive cells. The numbers of PHH3 positive nuclei were calculated 
per 50 HPFs for PHH3 mitotic index (MI). Statistical analyses were 
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carried out using Spearman’s rank correlation for comparisons among 
mitosis, Ki-67 and PHH3. Results: The tumor sites included stomach (n 
=54), duodenum (n=12), ileum/jejunum (n=10), and rectum (n=1). 
Mean tumor size was 4.98 cm (range, 1 to 36 cm). Mitotic counts ranged 
from 0 to 138 per 50 HPFs (mean, 24.0). Ki-67 LI ranged from 1% to 
25% (mean, 9.16). PHH3 MI ranged from 0 to 126 per 50 HPFs (mean, 
25.4). After adjusting PHH3 MI, risk of GISTs changed in 9 cases. A 
positive correlation was found in mitotic counts and PHH3 MI (Spear-
man rank correlation, r=0.751, p<0.001) and Ki-67 LI (Spearman 
rank correlation, r=0.610, p<0.001). PHH3 MI also correlated with 
Ki-67 LI (Spearman rank correlation, r=0.629, p<0.001). Conclusions: 
PHH3 MI correlated very well with mitotic counts and can be used as 
a useful adjunctive to count mitotic index more efficiently in GISTs.
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Background: World Health Organization (WHO) has recently regarded 
all neuroendocrine neoplasms (NENs) as malignancy regardless of 
grade and size of tumor. However there is confusion in the biologic be-
havior because L cell type tumor is still categorized as uncertain malig-
nancy by International Classfication of Diseases for Oncologu, 3rd edi-
tion (ICD-O3). Methods: To evaluate the prognostic significance of L 
cell type NENs, the immunohistochemical stain for glucagon and Ki-
67 were performed on 312 cases of gastrointestinal NENs (GINENs) 
selected from our nationwide data if the information of lymph node 
metastasis and follow-up were available (129 stomach, 34 small intes-
tine, 6 appendix, 24 colon and 118 rectum. The glucagon expression 
was graded as negative, 1+ (focal) and 2+ (diffuse). Ki-67 labeling in-
dex was scored based on WHO classification. Results: Histologically, 
123 cases were NET G1, 51 and 123 were G2 and G3, respectively. 

Glucagon expression was found in 59.32% of rectal NENs while 0.78% 
of gastric, 5.88% of small intestine, 50% of appendix and 20.84% of 
colon NENs (p<0.0001). Glucagon expression was inversely correlat-
ed with grade and T stage (p<0.0001, respectively). In the survival 
analysis of all cases or rectal NENs only, glucagon expression (1+ or 
2+) could predict better overall survival (p=0.0016) but in multivariate 
analysis and in each grade of NENs it was not a significant prognostic 
factor. Conclusions: Although glucagon expression is correlated with 
favorable pathologic features, it is not an independent factor for pre-
dicting the prognosis of GINENs. The biologic behavior of L cell type 
of NENs should be determined by pathologic features such as grade 
and stage.

Key Words: Gastrointestinal neoplasms; Neuroendocrine tumors; Im-
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Background: Long-standing inflammatory bowel diseases (IBDs) in-
crease risk of colorectal adenocarcinomas. Previous studies suggested 
that different carcinogenetic pathway exist between IBD-associated 
adenocarcinomas and sporadic adenocarcinomas. A few studies report-
ed cytokeratin (CK) 7 and 20 expression pattern difference in ulcer-
ative colitis (UC)-associated colorectal cancers, but which has not been 
extensively validated. To the best of our knowledge, no previous study 
was evaluated CK7 and CK20 expression pattern in Crohn’s disease 
(CD)-associated colorectal adenocarcinomas. Methods: We retrieved 
total 34 cases of surgically resected IBD-associated adenocarcinomas, 
including 17 UC- and 17 CD-associated adenocarcinomas with 23 
matched previous biopsies (14 UC- and 9 CD-associated adenocarci-
nomas) and compared CK7/CK20 immune-labeling patterns with 87 
cases of sporadic adenocarcinomas. Results: There was no CK7/CK20 
expression difference between resected sporadic (66/87 cases, 75.9%) 
and IBD-associated (26/34 cases, 76.5%) adenocarcinomas, and be-
tween UC (13/17 cases, 76.5%) and CD (13/17 cases, 76.5%)-associat-
ed adenocarcinomas. Most common CK7/CK20 expression pattern in 
biopsied specimens was CK7–/CK20– (16/23 cases, 69.6%) and only 
5 cases showed CK7–/CK20+ pattern (21.7%). There was no CK7/
CK20 expression difference between superficial and deep portion of 
the resection specimens. However, significant difference existed be-
tween biopsy and resection specimens. Conclusions: CK7–/CK20+ was 
the most common CK7/CK20 expression pattern in IBD-associated 
adenocarcinomas. There was no CK7/CK20 expression pattern differ-
ence between UC- and CD-associated adenocarcinomas. Therefore, 
when interpretation CK7/CK20 expression pattern in patients with IBD-
associated adenocarcinomas, special attention is needed because CK7/
CK20 expression pattern in biopsy and resection specimens was not 
matched.

Key Words: Keratin-7; CK20; Inflammatory bowel diseases; Colorectal 
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Neuroendocrine Carcinoma of the Esophagus with 
Transdiaphragmatic Spread to the Peritoneum: A Case Report
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This is a case report of esophageal neuroendocrine carcinoma (NEC), 
showing transdiaphragmatic spread to the peritoneum. A 59-year-old 
man complained of hoarseness and lost 15 kg in the past month. En-
doscopy of the esophagus revealed a tumor of type 2 in the middle to 
lower thoracic portion of the esophagus. The biopsy of the tumor show-
ed poorly differentiated carcinoma, suggesting squamous cell carcino-
ma. He died one month after his admission. The autopsy showed a car-
cinoma of the esophagus found at 6.5 cm from E-G junction and was 
4.2×2.3 cm in size, and spread to the surrounding tissues of the esoph-
agus. Carcinomatous pleuritis and peritonitis were found. Microscopi-
cally, squamous cell carcinoma was found at the surface of the tumor, 
and other parts of the tumor were small cell carcinoma showing posi-
tive for chromogranin A, neuron-specific enolase, and neural cell adhe-
sion molecule (N-CAM). Cancer cells that invaded the peritoneum 
were noncohesive and isolated, and showed negative for chromogranin 
A and N-CAM. The cancer cells made masses on the pleura of the dia-
phragm, and isolated cancer cells scattered extensively and showed 
lymphatic invasion throughout the diaphragm. In summary, the esoph-
ageal NEC with a small part of squamous cell carcinoma may spread 
to the peritoneum through the transdiaphragmatic pathway, and change 
to be negative for chromogranin A and N-CAM at the peritoneum.

Key Words: Carcinoma, neuroendocrine; Carcinoma, small cell; Trans-
diaphragmatic spread; Esophagus
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Background: Lymphoglandular complex (LGC) is an extension of crypt 
epithelium within a lymphoid follicle through the muscularis mucosae 
into the submucosa. The role of LGC regarding the pathway of cancer 
cells is not fully described or understood. Methods: We reviewed clini-
cal records and histopathological findings in the colorectal cancer cases 
at our hospital during the last five years, and found 5 cases of colorectal 
adenocarcinoma involving LGC, where the invasion was the deepest 
and limited to the submucosa. Clinical records of these patients and 
gross and microscopic slides were reviewed in detail. Results: The ages 
of the patients with colorectal adenocarcinoma involving LGC cases 
ranged from 61 to 80 years. All patients were male. The involved sites 

were 1 in the cecum, 2 in the transverse colon, 1 in the descending co-
lon, and 1 in the rectum. Macroscopically, all cases showed so-called 
type 0. The lesions ranged from 12 to 55 mm in size. Microscopically, 
all cases revealed mostly well differentiated tubular adenocarcinoma. 
No lymphovascular involvement was noted. Regarding the histological 
variations of LGC, there seemed to be at least two types present. One 
showed incomplete thin muscularis mucosae, and the other, no muscu-
laris mucosae. Conclusions: Our cases indicate that adenocarcinoma’s 
involvement of LGC in its pathway may be closely related to the direct 
invasion to the submucosa by cancer cells in some cases, since the mus-
cularis mucosae in LGC is much thinner than that in normal mucosa.
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Gastrointestinal clear cell sarcoma is an extremely rare mesenchymal 
tumor of the alimentary tract. We report such a case in a 39-year-old 
Japanese woman. She complained of general fatigue due to anemia. 
Endoscopic examination revealed a hemorrhagic tumor in the jejunum. 
Poorly differentiated carcinoma was most suspected because tumor 
cells in a biopsy specimen were positive for pancytokeratin (AE1/AE3). 
Partial resection of the small intestine was performed. Macroscopically, 
a large ulcerated tumor (5.8 cm in diameter) involved the whole thick-
ness of the jejunal wall. Microscopically, multinodular to diffuse prolif-
eration of rounded and spindled tumor cells was recognized. Pseudo-
papillary proliferation was also seen. Some tumor cells showed clear 
cytoplasm. In addition, many osteoclast-like giant cells were also noted 
within the tumor. Immunohistochemically, tumor cells were diffusely 
positive for S-100 protein, focally positive for AE1/AE3, CD56, and 
synaptophysin, but negative for CAM5.2, desmin, alpha-smooth mus-
cle actin, c-kit, CD34, human melanoma black-45, Melan-A and chro-
mogranin A. Fluorescence in situ hybridization revealed split of EWSR1 
gene. Based on these histological, immunohistochemical and molecu-
lar findings, the tumor was finally diagnosed as gastrointestinal clear 
cell sarcoma. The tumor metastasized to the regional lymph nodes. 
Conclusively, in the case of mesenchymal tumor with osteoclast-like 
giant cells arising in the small intestine, gastrointestinal clear cell sar-
coma should be considered. Positive staining of cytokeratin in gastro-
intestinal clear cell sarcoma may become a diagnostic pitfall, leading to 
a misdiagnosis of poorly differentiated carcinoma.

Key Words: Gastrointestinal clear cell sarcoma; Clear cell sarcoma-like 
tumor of gastrointestinal tract; Mesenchymal tumor of the small intes-
tine; Osteoclast-like giant cell
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NDRG2 Positively Regulates E-Cadherin Expression and Elongation 
of Overall Survival in Colon Cancer Patients
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Background: There are growing evidences of NDRG2 function, as a 
newly found differentiation-related tumor suppressor, active in early 
stages of tumor development, although little is known about its molec-
ular mechanisms. To discover the molecular mechanism of NDRG2, 
the relationships between NDRG2 and E-cadherin were investigated in 
tumor cells and tissues. Methods: In Western blot and immunohisto-
chemical analyses, positive correlations between the expression of E-
cadherin and NDRG2 were shown in several colon cancer cell lines as 
well as in colon cancer tissues. Results: According to the transcription 
assays using a reporter plasmid containing E-cadherin promoter region 
(–368 to +51), NDRG2 introduction into colon cancer cell lines in-

duced up-regulation of E-cadherin promoter activity and its transcrip-
tion. On the contrary, inhibition of NDRG2 expression by siRNA treat-
ment caused the decrease of E-cadherin transcription. Snail, a zinc-fin-
ger transcriptional repressor, was shown to be a mediator of NDRG2-
regulated E-cadherin expression. The enhancement of glycogen syn-
thase kinase-3β (GSK-3β) activity by NDRG2 over-expression caused 
proteasomal degradation of Snail transcription factor followed by tran-
scriptional de-repression of E-cadherin. We also found that NDRG2 
could mediate cell density-regulated E-cadherin expression. The in-
crease of NDRG2 expression with cell density preceded E-cadherin 
expression, and the regulation of Snail activity by GSK-3β was also re-
lated with this process. A high level of NDRG2 expression was statisti-
cally correlated with recurrence free survival and favorable overall sur-
vival. Conclusions: In this study, we found the functional relevance of 
NDRG2 on GSK-3β activity and the following epithelial-to-mesenchy-
mal transition processes. Thus, NDRG2 positively regulates E-cadherin 
expression and results in elongation of overall survival in colon cancer 
patients.
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