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HEPATOPANCREATOBILIARY PATHOLOGY

Co-expresssion of MST1R and MET Receptors and Distant 
Metastasis in Stage I Hepatocellular Carcinoma

Young Wha Koh ∙Yang-soon Park ∙Hyo Jeong Kang ∙Eunsil Yu

Department of Pathology, Asan Medical Center, University of Ulsan College of Medicine, 
Seoul, Korea

Background: The MST1R (RON) and MET receptors are tyrosine ki-
nases that form a non-covalent complex on the cell surface that func-
tions in several steps of invasive growth, including migration, cell dis-
sociation, and matrix invasion. The purpose of this study was to deter-
mine the predictive or prognostic significance of MST1R and MET ex-
pressions in the prediction of distant metastases of stage 1 hepatocellu-
lar carcinoma (HCC) patients. Methods: The correlation between ex-
pressions of MST1R and MET and patient outcome was retrospective-
ly examined by immunohistochemistry in 144 stage I HCC patients, 
including 72 patients with distant metastases and 72 age-, gender-, date 
of surgery-matched control patients with no evidence of metastatic dis-
ease, using logistic and Cox models. Results: Positive immunostaining 
for MST1R and MET was detected more frequently in the tumours of 
the metastasis group than in those of the control group (61.1% vs 38.9%, 
p=0.012 and 29.2% vs 8.3%, p=0.002, respectively). Multiple logistic 
regression analysis showed that co-expression of MST1R and MET 
was a significant independent predictor of distant metastasis (odds ra-
tio, 7.709, p=0.003). MST1R-positive patients had lower 10-year dis-
ease-free survival (DFS) rates than MST1R-negative patients (p=0.008). 
MET-positive patients had lower 10-year DFS rates than MET-negative 
patients (p<0.001). Multivariate Cox analysis identified co-expression 
of MST1R and MET as an independent prognostic marker for DFS, 
along with the type of surgery (hazard ratio, 2.739; p<0.001). Conclu-
sions: Co-expression of MST1R and MET appears to predict an ag-
gressive phenotype in early stage HCC patients.
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Background: The epithelial-mesenchymal transition (EMT) is a crucial 
process in tumor progression. EMT of tumor cells not only causes in-
creased metastasis but also contributes to drug resistance. In this study, 
we examined the effect of EMT related serum response factor (SRF), 
focusing on its impact on chemo-resistance effect in hepatocellular car-
cinoma (HCC). Methods: We investigated SRF and Snail expression in 
146 cases of HCCs by immunohistochemistry. We examined the che-

mo-resistant effect and role of SRF in HCC by transfecting the SRF 
cDNA in HLE cells and the SRF anti-sense cDNA in sarcomatoid HCC 
cells. Results: Expression of SRF and Snail were detected in 37.6% (55 
in 146) and in 12.3% (18 of 146) of the HCCs. None of the non-tumor-
ous liver tissues showed SRF and Snail expression. SRF expression 
closely correlated with the expression of Snail (p<0.001). Expression 
of SRF and Snail showed significant correlation with the high histolog-
ic grade (p=0.015 and p=0.003, respectively). Over-expression of 
SRF in HLE cells led to increased expression of mesenchymal mark-
ers, as well as increased cell growth and colony formation. Over-ex-
pression of SRF also led to significantly reduced cytotoxic effect of 
sorafenib in HLE cells. Conversely, inhibition of the SRF expression in 
the sarcomatoid SH-J1 cells by the SRF anti-sense cDNA significantly 
enhanced cytotoxic effect of sorafenib along with the attenuated ex-
pression of mesenchymal markers. Conclusions: These results suggest 
that SRF is critical for HCC to acquire mesenchymal phenotype toward 
resisting sorafenib-mediated cellular injury.
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Pyloric type intraductal tubular adenoma (ITA) of the biliary tracts is 
very rare; only several cases arising in the extrahepatic bile duct have 
been reported in the literatures. Herein we present a first case of intra-
hepatic ITA, pyloric type. A 63-year-old male with a history of hepato-
cellular carcinoma with transcatheter arterial chemoembolization (TA-
CE) was admitted. On the follow-up computed tomography scan ob-
tained 8 months after TACE, intraductal mass with heterogenous en-
hancement in intrahepatic bile duct of segment 5 was observed. On 
magnetic resonance imaging with fat suppression, the intraductal mass 
exhibited low signal intensity on the T1-weighted image, and heteroge-
neous high signal intensity on the T2-weighted image. Surgical explo-
ration revealed a 3×3 cm sized mass in a cystically dilated bile duct. 
The tumor consisted predominantly of closely packed tubular struc-
tures with areas of coagulation necrosis, suggesting the torsion of the 
lesion. The tubular structures were lined by cuboidal to columnar cells 
with clear to eosinophilic cytoplasm and basally located nucleus re-
sembling pyloric glands. The immunohistochemical staining of the tu-
mor revealed positive reaction for keratin7, keratin19, MUC6, and 
MUC5Ac but negative reaction for MUC1, MUC2, keratin20, CDX2, 
and TP53. On the basis of the histological and immunohistochemical 
findings, a final diagnosis of pyloric type ITA of the liver was made. 
Although more case studies of ITA in the biliary tracts are required for 
the study of tumorigenesis and pathologic features of this rare tumor, 
the lesion may be the intrahepatic biliary counterpart of pancreatic ITA.
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in an Adult with Type 2 Diabetes Mellitus
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Nesidioblastosis is a clinically, pathologically, and genetically heterog-
enous disease observed in neonates with persistent hyperinsulinemic 
hypoglycemia of infancy, but it is very rare in adults. A 43-year-old 
woman was hospitalized due to fever and right flank pain with a 2-year 
history of type 2 diabetes mellitus (T2DM) treated with oral hypogly-
cemic agents. Abdominal computed tomography showed a 3.6 cm-
sized cystic lesion in pancreatic head was found. Histologically, the 
pancreatic mass was surrounded by a fibrous capsule consisting of 
nests or trabecular cords of neoplastic cells with extensive hemorrhage 
and coagulation necrosis. The neoplastic cells were relatively uniform, 
with round or irregular nuclei and abundant eosinophilic cytoplasm 
and the chromatin pattern was characteristically coarsely clumped. The 
neoplastic cells stained diffusely positive for synaptophysin and chro-
mogranin, but were negative for insulin and glucagon. On the basis of 
histological and immunohistochemical findings, the tumor was diag-
nosed as a non-functioning pancreatic neuroendocrine tumor. There 
were a number of irregularly distributed hyperplastic islets throughout 
the uninvolved pancreatic parenchyma, and their contour and size were 
markedly variable. Many islets were closely associated with pancreatic 
duct structures. Hyperplastic islets were characterized by the presence 
of islet cells showing enlarged hyperchromatic nuclei with. The major-
ity of these dysplastic islet cells were positive for insulin but negative 
for glucagon. The histology of non-tumoral pancreatic tissue was com-
patible with diffuse nesidioblastosis. Herein we report a very unusual 
case of a nesidioblastosis coexisting with a pancreatic non-functioning 
islet cell tumor in an adult with T2DM.
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Background: Intrahepatic cholangiocarcinomas (ICCs) occur mostly in 
the normal liver but they also arise in chronic advanced liver diseases 
(CALDs). However, genetic differences between two groups have yet 
to be examined. Methods: High throughput mass-spectrometry-based 
platform was used to interrogate mutations in ICCs and to compare the 
mutation profiles between 43 ICCs with normal liver and 38 with CALDs. 

Results: Forty-seven somatic mutations in 11 genes were identified in 
38 of 81 cases (46.9%). The most commonly mutated gene was KRAS 
oncogene (11/81, 13.6%), followed by MLH1 (7/81, 8.6%), NRAS (7/ 
81, 8.6%), GNAS (6/81, 7.4%), and EGFR (6/81, 7.4%). BRAF, APC, 
PIK3CA, CDKN2A, PTEN, and TP53 mutations were found with less 
than 5%. Overall mutation rate of ICCs with CALD (15/38, 39.5%; 
95% confidence interval [CI], 23.9 to 55.0) was lower than that of ICCs 
with normal liver (23/43, 53.5%; 95% CI, 38.5 to 68.3). ICCs with 
CALD showed higher EGFR mutation rate (5/38, 13.2% vs 1/43, 2.3%) 
and lower mutation rates of KRAS (3/38, 7.9% vs 8/43, 18.6%), MLH1 
(2/38, 5.3% vs 5/43, 11.6%), and GNAS (1/38, 2.6% vs 5/43, 11.6%), 
compared with those in ICCs with normal liver. Mutations in PIK3CA, 
PTEN, CDKN2A, and TP53 were harbored only in ICCs with normal 
liver. KRAS (p=0.0075) or GNAS mutations (p=0.0256) were associ-
ated with poor overall survival in all patients with ICC. Conclusions: 
Differential somatic mutation patterns of ICCs with CALD suggest dif-
ferent cholangiocarcinogenesis depending upon the predisposing fac-
tors, and support that different strategy for targeted therapy should be 
applied in ICC subtypes.

Key Words: Cholangiocarcinoma; Chronic advanced liver disease; Mu-
tation profile; Genes, erbB-1; KRAS
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Background: Extrahepatic cholangiocarcinoma (ECC) is a malignant 
tumor of the biliary system with a poor prognosis. This poor prognosis 
is predominantly the result of cancer invasion and metastasis. Epithelial 
cell adhesion molecule (EpCAM) is a transmembrane glycoprotein that 
consists of an extracellular domain “EpEX,” a single transmembrane 
domain and an intracellular domain “EpICD.” Recent findings have 
shown that EpICD interacts with beta-catenin to tranlocate into the nu-
cleus, induces cell proliferation, migration and invasion. Methods: We 
examined the expression and cellular localization of EpEX, EpICD, 
and beta-catenin in 79 cases of ECC and evaluated its relationship with 
clinicopathologic factors. In addition, we examined the role of EpCAM 
using synthetic small interfering RNA (siRNA) in silencing the EpCAM 
gene expression in cholangiocarcinoma cells. Results: EpEX was ex-
pressed in 78 of 79 (98.7%) cases of ECC, exclusively in the cell mem-
brane. Nuclear translocation of EpICD and beta-catenin was present in 
27.8% and 54% of specimens in cancer cells, respectively. No nuclear 
translocation of EpICD or beta-catenin was observed in non-neoplastic 
bile duct cells. Nuclear translocation of EpICD and beta-catenin was 
frequently observed in cancer cells of the invasive front and these ex-
pressions were significantly associated with the degree of tumor differ-
entiation. There was also a strong correlation between nuclear translo-
cation of EpICD and beta-catenin. Silencing the EpCAM by siRNA 
significantly decreased the cell proliferation, cell migration and inva-
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sion. Conclusions: Our results suggest that nuclear translocation of 
EpICD play a key role in the development and progression of ECC in 
concert with beta-catenin activation.

Key Words: Cholangiocarcinoma, Epithelial cell adhesion molecule; 
Catenin
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A 51-year-old woman complained of dyspepsia and frequent stool. She 
underwent abdominal computed tomography that showed a solid mass 
of 10 cm in diameter at pancreatic head. Additional magnetic resonance 
imaging scan was performed. Tumor markers (carcinoembryonic anti-
gen, cancer antigen [CA] 19-9 and CA 125) were normal. In the suspi-
cious of a solid pseudopapillary neoplasm, Whipple’s operation was 
performed. On gross examination, a well demarcated huge solid mass 
was identified at pancreatic head. The cut surface showed focal hemor-
rhage and myxoid area. Histologically, the tumor was confined within 
the pancreas parenchyma and was mainly composed of anastomosing 
cords, nests and sheets of small uniform cells showing squamoid nests. 
Hemorrhage was occupied 10% of total volume. Lymphovascular tu-
mor invasion and perineural invasion were not identified. Also regional 
lymph node metastasis was absent. At immunohistochemistry, tumor 
cells were focal positive for cytokeratin 19 and chromogranin. Typical-
ly, beta-catenin showed cytoplasmic and nuclear co-expression. The 
morphologic and immunohistochemical features supported a diagnosis 
of pancreatoblastoma. Pancreastoblastoma is a very uncommon neo-
plasm in adults. Moreover, pathologic diagnosis of pancreatoblastoma 
was difficult due to overlapping of histologic features with other more 
common tumors such as acinar cell carcinoma. But typically, identifi-
cation of squamoid nests and beta-catenin immunostaining pattern are 
helpful.

Key Words: Pancreatoblastoma; Adult; Beta catenin
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Background: Distinguishing hepatocellular carcinoma (HCC), especial-
ly for well differentiated HCC, from benign hepatocellular lesions is a 
well-recognized problem in pathologic diagnosis. It is necessary to 

identify some novel marks for accuracy diagnosis of HCC. Methods: 
Paraffin blocks of HCC and adjacent liver cirrhosis tissues from 51 pa-
tients who underwent curative resection of HCC were used for this 
study. Serum HBsAg test was positive for these patients. The normal 
liver tissues were obtained from 15 serum HBsAg negative patients 
with liver angioma resection. Immunohistochemistry was applied to 
detect the expression and distribution of HBsAg, CD34, and alpha-fe-
toprotein (AFP). Results: In normal liver, hepatic sinusoids were al-
ways negative for CD34 and liver cells were negative for HBsAg and 
AFP. In HBV-associated cirrhosis, HBsAg was focally to diffuse posi-
tive and the CD34 were sparsely expressed in capillarized sinusoids at 
periportal and perinodular area in all cases. AFP was focally positive in 
9.8% patients (5/51). In advanced HCC, only 3.9% HCC cases were 
focally positive for HBsAg (2/51). However, CD34 was strongly and 
diffusely expressed by the endothelial lining of sinusoid-like tumor 
vessels in 92.2% HCC cases (47/51). The focal CD34 staining pattern 
was seen in remaining 4 cases of HCC. Focal and diffuse AFP staining 
was observed in 39.2% patients (20/51). A significant difference was 
found between cirrhosis and HCC in HBsAg, CD34, and AFP staining. 
Conclusions: The absence of HBsAg immunoreactivity, in combination 
with a complete CD34 immunostaining pattern and diffuse AFP stain-
ing, greatly facilitates the pathologic diagnosis of HCC.

Key Words: Carcinoma, hepatocellular; Hepatitis B surface antigens; 
Antigens, CD34; Alpha-fetoprotein
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A Case of Primary Carcinosarcoma of the Liver
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We report a rare case of a hepatic carcinosarcoma with many differen-
tiated heterologous features. A 64-year-old Korean male patient under-
went a right hepatectomy for a 14 cm mass lesion. No underlying hep-
atitis or cirrhosis was noted. Microscopically, the tumor consisted of 2 
carcinomatous components and 2 sarcomatous components. These com-
ponents were intimately mixed. The carcinomatous components showed 
the features of combined hepatocellular-cholangiocarcinoma. The sar-
comatous components showed the features of chondrosarcoma and an-
giosarcoma. To date, no more than 30 cases of primary hepatic carcino-
sarcoma have been reported in the English language literature. Among 
these, only 2 cases showed many differentiated heterologous features, 
like our case. To our knowledge, this is the first case of hepatic carcino-
sarcoma with angiosarcoma component.

Key Words: Carcinosarcoma; Liver; Hemangiosarcoma
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Loss of Ataxia-Telangiectasia-Mutated Protein Expression Is 
Associated with a Decreased Survival in Pancreatic Ductal 
Adenocarcinomas
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Background: To determine how often loss of ataxia telangiectasia mu-
tated (ATM) protein expression occurs and to determine its prognostic 
significance. Methods: The expression of ATM and TP53 was deter-
mined in 397 surgically resected pancreatic ductal adenocarcinomas by 
immunohistochemistry. Abnormal expression was correlated with the 
clinicopathologic parameters, including survival. Sanger sequencing 
was performed on cases with loss of tumoral ATM expression to look 
for germline ATM mutations. Results: ATM loss was observed in 51/397 
(12.8%) cases, significantly more often in patients with a family history 
of pancreatic cancer (12/49, 24.5%) than in those without (38/347, 
11.0%; p=0.019), even without including one familial case known to 
have a germline ATM mutation. By multivariate analysis, ATM loss in 
pancreatic cancers was a significant independent predictor of decreased 
metastasis-free survival (hazard ratio [HR], 1.874; 95% confidence in-
terval [CI], 1.083 to 3.334; p=0.025). No germline mutations were de-
tected in patients whose tumors did not express ATM. ATM loss was 
associated with a significantly decreased overall survival in patients 
whose pancreatic adenocarcinomas had normal TP53 expression (p=  
0.019), but not in patients whose cancers had abnormal TP53 expres-
sion. Tumoral ATM loss with normal TP53 expression was a signifi-
cant independent predictor of decreased overall survival (HR, 2.625, 
95% CI, 1.215 to 5.672; p=0.014). Conclusions: Tumoral loss of ATM 
protein was more common in patients with a family history of pancre-
atic cancer than in those without and is associated with a worse out-
come after pancreaticoduodenectomy.

Key Words: Pancreatic neoplasms; Ataxia telangiectasia mutated pro-
tein; Tumor suppressor protein p53
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Background: KIFs are a conserved class of microtubule-dependent mo-
tor proteins that have adenosine triphosphatase activity and motion 
characteristics. Active movement of kinesins supports several cellular 
functions, such as mitosis, meiosis, and transport of macromolecules. 
Abnormal expression and function of kinesins plays a key role in de-
velopment or progression of many human cancers. In this study, I in-
vestigated expression of KIF5A in human hepatocellular carcinomas 

(HCCs) via immunohistochemistry and their relations with clinico-
pathological parameters, pursuing their roles in development and pro-
gression during hepatocarcinogenesis. Methods: Surgically resected 
HCCs from 58 patients were selected. Immunohistochemistry was pro-
cessed with anti-KIF5A antibodies using auto-immunostainer. Results: 
Expression of KIF5A was detected at cytoplasm and occasionally 
membrane of HCC cells. Thirty-nine HCCs (67.2%) showed KIF5A 
expression and 58 HCCs regrouped into 37 low grade expression 
(63.8%) and 21 high grade (36.2%). Five HCCs (8.6%) showed ring 
shaped clumping, aberrantly. Higher KIF5A expression was not signifi-
cantly associated with sex, age, high preoperative alpha-fetoprotein 
level, Child-Pugh classification, etiology, portal vein invasion, tumor 
size, presence of necrosis, differentiation, presence of capsule, septum 
formation, fatty change, vascular invasion and recur. HCCs with ring 
shaped clumping showed significant association with human papillo-
mavirus (p=0.0186), well differentiation (p=0.0076), presence of fatty 
change (p=0.0063). Univariate and multivariate analysis identified that 
KIF5A over-expressions was not an independent predictive factor for 
recurrence after operation. Conclusions: This study showed that over-
expression of KIF5A did not suggest any relation with clinicopatholog-
ical parameters or recurrence. However, aberrant ring shaped clumping 
pattern of KIF5A expression might be able to be an important factor, 
related with hepatocarcinogenesis.

Key Words: Hepatocellular carcinoma; KIF5A; Immunohistochemistry
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Primary undifferentiated spindle cell carcinoma of the gallbladder is 
extremely rare. We report on a 64-year-old male patient presenting with 
an acute abdominal pain and fever. Preoperative computed tomography 
finding showed a markedly distended gallbladder which is filled with a 
large mass or hemorrhagic materials, suggesting empyema. The patient 
underwent a laparoscopic cholecystectomy. A previously opened gall-
bladder measuring 10×8×6 cm, with a large polypoid protruding sol-
id and necrotic mass, 6×5×5 cm, is noted in the body. The fundic 
wall is markedly thin dull and necrotic. Microscopic findings revealed 
the diffuse sarcomatous spindle cells, hemorrhagic necrosis and a few 
clustered epithelial nests of poorly differentiated adenocarcinoma cells. 
Immunohistochemical studies showed that the spindle cells are nega-
tive for smooth muscle actin, desmin, S-100 protein, and c-kit (CD117). 
The spindle cells are focal positive for vimentin and diffusely positive 
for low-molecular weight cytokeratin. Adenocarcinoma cells are posi-
tive pan-cytokeratin and cytokeratin 19. Ki-67 labeling index for the 
spindle cells was higher than that of adenocarcinoma cells. The prog-
nosis was unfavorable, although this present tumor was nodular and 
polypoid. The proposed histogenesis was suggested that the sarcoma-
toid spindle cells were epithelial in nature and gradual transition be-
tween two common origins. Others speculated that true carcinosarcoma 
is derived from totipotent stem cells. We consider spindle cell carcino-
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ma to be a carcinoma with a sarcomatoid component. We report a case 
of undifferentiated spindle cell carcinoma of the gallbladder.

Key Words: Gallbladder neoplasms; Carcinoma; Sarcomatoid carcinoma
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Background: Up-regulated aldo-keto reductase 1B10 (AKR1B10) through 
the mitogenic activator protein-1 signaling pathway might promote he-
patocarcinogenesis and tumor progression. The goal of this study was 
to evaluate the prognostic significance of AKR1B10 protein expression 
in hepatocellular carcinoma patients. Methods: Tissue microarray was 
used to detect the expression level of AKR1B10 protein in tumor from 
255 hepatocellular carcinoma patients undergoing curative hepatecto-
my. The impact of AKR1B10 expression on survival of patients was 
analyzed. Disease-specific death was defined as: tumor occupying more 
than 80% of the liver; portal venous tumor thrombus proximal to the 
second bifurcation; obstructive jaundice due to the tumor; distant me-
tastases; or variceal hemorrhage with portal venous tumor thrombus 
proximal to the first bifurcation. Results: High AKR1B10 expression 
was observed in 125 (49.0%) of the 255 hepatocellular carcinomas. It 
was associated with no major portal vein invasion (p=0.022), no intra-
hepatic metastasis (p=0.010), lower American Joint Committee on 
Cancer (AJCC) T-stage (p=0.016), lower Barcelona Clinic Liver Can-
cer (BCLC) stage (p=0.006), and lower α-fetoprotein level (p=0.020). 
High AKR1B10 expression was correlated with no early recurrence 
(p=0.022), but not with the late recurrence (p=0.255). Multivariate 
analyses of survival revealed that intrahepatic metastasis, lower albu-
min level, and liver cirrhosis were independent predictors of shorter re-
currence-free survival. Intrahepatic metastasis and lower albumin level 
were independent predictors of shorter disease-specific survival. High 
AKR1B10 expression was an independent predictor of both longer re-
currence-free survival (p=0.024) and longer disease-specific survival 
(p=0.046). Conclusions: High AKR1B10 expression might be useful as 
a marker for good prognosis in hepatocellular carcinoma patients after 
curative hepatectomy.

Key Words: AKR1B10; Carcinoma, hepatocellular; Recurrence; Surviv-
al; Prognosis
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Background: The aim of this study is to investigate clinicopathological 
features of patients with non-functioning pancreatic neuroendocrine tu-
mor (NFpNET) who underwent pancreatectomy. Methods: Eighteen 
patients with NFpNET underwent curative surgical resection between 
Nov 2004 and 2011. All patients were classified based on 2010 World 
Health Organization (WHO) classification criteria and TNM classifica-
tion of the European Neuroendocrine Tumor Society (ENETS) guide-
line. Using a prospective pancreatic database, we investigated risk fac-
tors of lymph node metastasis (LNM) or post-operative recurrence. Re-
sults: There were stage I disease in 6 patients, stage IIa in 4, stage IIIa 
in 1, stage IIIb in 5, and stage IV in 2 patients. There were G1 in 6 pa-
tients, G2 in 8 patients, and G3 in 4 patients LNM was found in 5 out 
of 9 patients with tumors located in the pancreatic head (Ph) and in 1 
out of 9 patients with tumors located at the pancreatic body/tail (Pbt). 
There was no LNM in patients with tumor size less than 15mm. Post-
operative recurrence (liver metastasis) was found in 2 out of 8 patients 
with G2 and 3 out of 4 patients with G3. Any metastasis as recurrence 
was not found out G1 group. Furthermore, Ph and tumor size>15 mm 
or G2/G3 were risk factors for lymph node metastasis. Risk factor of 
recurrence was G2/G3 and tumor size>15 mm. Conclusions: In patients 
with Ph tumor and tumor size>15 mm or G2/G3, minimal invasive 
surgery should be avoided. Special attention for post-operative recur-
rence should be paid in patients with G2/3 and tumor size>15 mm.

Key Words: pNET; Lymph node metastasis; Recurrence; Risk factor; 
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Background: The American Joint Committee on Cancer (AJCC) T clas-
sification system for pancreatic cancer may not be accurate owing to 
inconsideration of tumor size in cases with extending beyond pancreas. 
Methods: To examine the accuracy of the AJCC staging scheme and to 
determine the prognostic implication of combined tumor size and ex-
tension of the pancreas, a total of 6,395 cases of pancreatic ductal ade-
nocarcinomas from the Surveillance, Epidemiology and End results 
(SEER) database were selected and categorized by the combination of 
tumor size (≤2 cm or >2 cm) or extension (limited to pancreas or be-
yond pancreas) as G1 (≤2 cm and limited to pancreas), G2 (>2 cm 
and limited to pancreas), G3 (>2 cm and beyond pancreas), and G4 (≤
2 cm and beyond pancreas). The survival in patients of each group was 
compared. Results: The median survival time was 22 months in G1, 14 
months in G2, 13 months in G3, and 18 months in G4, respectively (p 
< 0.001) and the survival of G4 is closer to G2 than G3. Therefore, G4 
was merged with G2, and new grouping was made (G1, G2+G4, and 
G3). When survival was compared, the survival discrimination is much 
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greater in the new grouping (overall comparison, p<0.001; G1 vs G2+ 
G4, p<0.001; G2+G4 vs G3, p<0.001) than the current T classifica-
tion scheme (overall comparison, p<0.001; G1 vs G2, p<0.001; G2 vs 
G3+G4, p=0.048). Conclusions: For better discriminating survival in 
patients with surgically resected pancreatic cancer, pancreatic cancer 
cases with both ≤2 cm and beyond pancreas should be down-staged 
from the current T3 to new T2 classification.

Key Words: T stage; Size; Pancreas ductal adenocarcinoma; Extrapan-
creatic extension
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Background: In current American Joint Committee on Cancer (AJCC) 
staging system, T stage of distal bile duct carcinoma is classified ac-
cording to tumor extent within or beyond the bile duct wall. Alternative 
T stage by depth of invasion (DoI; T1, <5 mm; T2, 5 to 12 mm; and 
T3, >12 mm) has been proposed by Hong et al. In this study we vali-
dated new T stage by DoI in distal bile duct carcinoma. Methods: We 
evaluated the DoI depth in 114 cases of distal bile duct carcinoma 
through digital scan image. DoI was measured in two methods. First, 
DoI-1 was defined as distance between the basal lamina of the adjacent 
normal bile duct mucosa to the most deeply invasive tumor cells. Sec-
ond, DoI-2 was measured as distance from top of tumor to the most 
deeply invasive tumor cells except for intraductal papillary neoplasm. 
Both data of DoI-1, 2 were compared patient’s survival. Results: T 
stage of current AJCC staging system showed poor correlation with 
patient’s survival. However both DoI-1, 2 showed good correlation 
with patient survival with statistical significances (p=0.0005 in DoI-1; 
p=0.0015 in DoI-2). Conclusions: New T classification using DoI, which 
is measured from the basal lamina of the adjacent normal bile duct or 
top of tumor to the most deeply invasive tumor cells, is more appropri-
ate T classification system for distal bile duct carcinoma that showed 
good correlation with patient’s survival. DoI could be more practical 
and reliable method in T classification of distal bile duct cancer staging.

Key Words: Distal extrahepatic bile duct; Depth of invasion; Stage
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Background: Combined hepatocellular-cholangiocarcinoma (cHC-CC) 
and some hepatocellular carcinoma (HCC) express stemness-related 
markers, such as epithelial adhesion molecule (EpCAM) and keratin 
19 (K19), and they have been reported to have more aggressive behav-
ior compared to HCC without stemness-related markers, although the 
pathogenesis remains unclear. Yes-associated protein 1 (YAP1), a po-
tential oncogene, is known to promote stem cell proliferation. The ex-
pression pattern of YAP1 protein and clinicopathological features were 
compared among HCCs with or without expression of stemness-related 
markers, and cHC-CCs. Methods: Sixty-four cases of HCCs expressing 
both of EpCAM and K19, 36 HCCs with double-negative expression 
of EpCAM and K19, and 58 cHC-CCs were studied. The expression 
patterns of YAP1 evaluated by immunohistochemistry and clinicopath-
ological features were compared among three groups. Results: Nuclear 
YAP1 expression was significantly increased in HCC expressing stem-
ness-related markers (20/36, p<0.001) and cHC-CC (39/58, p<0.001), 
respectively, than that of HCC with no expression of stemness-related 
markers. Increased nuclear YAP1 expression was correlated with poor 
histological differentiation in HCC expressing stemness-related mark-
ers and cHC-CC. Conclusions: Our study suggests that nuclear YAP1 
expression is significantly increased in HCC expressing stemness-relat-
ed markers and cHC-CC and YAP1 is a potential therapeutic target of 
the tumors.

Key Words: Hepatocellular carcinoma; Combined hepatocellular and 
cholangiocarcinoma; YAP
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Background: The 7th edition of the American Joints Committee on Can-
cer (AJCC) staging system for distal bile duct cancer may not be accu-
rate, because the current T classification did not consider actual inva-
sion depth arising from middle and distal (intrapancreatic) common 
bile duct carcinomas. Methods: Two hundred eighty-one patients diag-
nosed as distal bile duct carcinomas between 1991 and 2004 from a 
single institution were included. Invasion depth of all cases were mea-
sured, the relationships between clinicopathological parameters and 
groups based on invasion depth (G1, <5 mm; G2, 5-12 mm; G3, >12 
mm) were evaluated, and the survival time of each group based on in-
vasion depth and T classification was compared. Results: The deeper 
invasion groups were more commonly associated with infiltrative growth 
pattern, higher histological grade, lymph node metastasis, pancreatic, 
duodenal, vascular, perineural invasions and worse overall survival (all 
p<0.05). The 7th T classification and stage grouping were unable to 
discriminate among T1, T2, and T3 lesions, while groups based on in-
vasion depth and modified stage grouping by incorporating groups 
based on invasion depth and current N classifications (all p<0.05) could 
segregate more clearly than the 7th AJCC staging system. In multivari-
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ate analysis, grouping based on invasion depth remained as one of the 
prognostic factors (p<0.05). Conclusions: The grouping based on inva-
sion depth of distal bile duct carcinomas is a better alternative method 
overcoming the current 7th AJCC staging system. Therefore, invasion 
depth should be measured and incorporated into pathologic assessment 
of distal bile duct carcinomas.

Key Words: Bile duct neoplasms; Extrahepatic; Invasion depth; Neo-
plasm staging; Survival
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Background: Epithelial cell adhesion molecule (EpCAM) has been pro-
posed as a stemness-related marker and a WNT-beta-catenin signaling 
target gene in hepatocellular carcinoma (HCC). Methods: The expres-
sion of EpCAM in a tissue microarray of 227 primary HCCs has been 
examined by immunohistochemistry and correlated with clinico-patho-
logical data and aberrant expression of beta-catenin. Results: EpCAM 
was expressed in 17.2% (39/227) and 19.2% (20/104) of primary HCCs 
in all and intermediate/advanced (pT2-T4) stages, respectively. In a 
subset of intermediate/advanced stage of HCCs, the expression of Ep-
CAM was associated with younger patient age (p<0.001), microscopic 
vascular invasion (p=0.004) aberrant expression of beta-catenin (p=  
0.009) and poorer prognosis (overall survival, p=0.048; disease-free 
survival, p<0.001). Moreover, EpCAM was an independent prognostic 
factor of unfavorable clinical outcome (overall survival: hazard ratio 
[HR], 2.42; p=0.023 and disease-free survival: HR, 2.54; p=0.024). 
Conclusions: EpCAM expression is useful in predicting unfavorable 
clinical outcome in HCC of intermediate/advanced stages.

Key Words: Carcinoma, hepatocellular; Tumor-associated antigen 
GA733; Prognosis
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Background: Microcystic, elongated and fragmented (MELF) glandular 
features are associated with epithelial-mesenchymal transition, tumor 
invasion, and progression in endometrial carcinomas. Similar histolog-
ic features are also observed at the periphery of pancreatic intraductal 
papillary mucinous neoplasms (IPMNs). However, clinicopathologic 
significance of MELF-like features has not been studied in IPMNs, 

whether MELF-like features may represent a regenerative change to 
ruptured neoplastic epithelia or early microscopic features of stromal 
invasion. Methods: To address this question, MELF-like pattern was as-
sessed in the surgically resected 154 IPMN cases (118 noninvasive 
IPMNs and 36 IPMNs associated carcinomas) and compared the data 
with clinicopathologic factors. MELF-like patterns were defined as 
neoplastic glandular appearance showing dilatation, elongation, frag-
mentation with fibromyxoid stromal reaction, and/or inflammation at 
the periphery of IPMNs. Results: MELF-like features were observed in 
50 IPMN cases (low grade dysplasia, 6/55 cases, 10.9%; intermediate 
grade, 12/50, 24.0%; high grade, 6/13, 46.2%; associated carcinoma, 
26/41, 72.2%). MELF-like features were associated with higher degree 
of dysplasia (p<0.0001) and larger tumor size (p=0.009). But, MELF-
like features were not correlated with age, sex, tumor location, subtypes 
based on the involved pancreatic ducts (main or branch duct). When 
survival of the patients were compared, no survival difference was ob-
served in noninvasive IPMN patients with or without MELF-like fea-
tures (p=0.849). Conclusions: MELF-like feature are more commonly 
observed as the degree of dysplasia and tumor size increased. Further 
studies are needed to characterize MELF-like features in IPMNs wheth-
er it may represent a regenerative change to ruptured neoplastic epithe-
lia or early microscopic features of stromal invasion.

Key Words: Intraductal papillary mucinous neoplasm; Microcystic, 
elongated and fragmented glandular features; Pancreas
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Background: Hepatitis B virus X protein (HBX) has a crucial role in the 
development of hepatocellular carcinoma and activates many transcrip-
tion factors, including AP-1, nuclear factor-kB (NF-kB) and CREB. 
SRC homology 2-containing protein tyrosine phosphatase (SHP2) is a 
signal transducer of the EGFR-RAS-RAF-MAPK pathway. Methods: 
In the present study, we examined the SHP2 expression in thirty cases 
of hepatitis B virus (HBV)-positive hepatocellular carcinomas by West-
ern blot analysis. To investigate the links between HBX and SHP2 ex-
pression, the activities of the SHP2 promoter were analyzed using lu-
ciferase assays, chromatin immunoprecipitation-real time polymerase 
chain reaction assays and Western blotting. We further investigated the 
relationship of SHP2 and HBX in stably HBX-overexpressing Huh7-X 
and transiently HBX expressing HEK293 cells. Results: The level of 
SHP2 proteins was concomitantly increased with HBX in a dose-de-
pendent manner in HEK293 cells. We identified a putative NF-kB bind-
ing site within 500 bp of the SHP2 promoter and also observed the de-
crease of SHP2 proteins after the treatment of the NF-kB/p65 inhibitor, 
parthenolide in HBX expressing cell. In addition, we confirmed that 
the complex of NF-kB and HBX proteins direct bound to the SHP2 
promoter. Conclusions: We conclude that HBV infection induces SHP2 
overexpression through the HBX-NF-kB pathway and the amplifica-
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tion of the EGFR-RAS-RAF-MAPK signal by SHP2 may promote tu-
mor cell proliferation.

Key Words: Carcinoma, hepatocellular; SHP2; Hepatitis B virus X pro-
tein; NF-kappa B; Hepatitis B virus
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Background: Hepatocellular carcinoma (HCC) is a major cancer world-
wide. Genomic studies of cancers including HCC revealed that epigen-
etic changes as well as genetic changes are important for carcinogene-
sis. Histone modifications and their associated enzymes have been re-
garded as important targets for new cancer drugs. Immunohitsochemi-
cal studies using tissue samples and clinicopathological data are poten-
tially useful to find clinicopathologically significant histone modifica-
tions. One of problems, however, is how to ensure objectivity in evalu-
ation of immunohistochemical results. Methods: Among various histone 
modifications, we especially focused on acetylation of lysine 27 on 
histone H3 (H3K27ac) and its correlation with tri-methylation of lysine 
27 on histone H3 (H3K27me3). Neoplastic and non-neoplastic tissues 
of 198 HCC cases were immunostained with anti-H3K27ac and anti-
H3K27me3 antibodies, and the images were analyzed by image ana-
lyzing program (Tissue Studio). The results were output as histological 
scores calculated by multiplying positive percentage of cells (0-100%) 
by the classified IHC marker intensity (0 to 3; range, 0 to 300). Results: 
HCC tissues showed significantly higher scores of H3K27ac levels 
compared to the back ground livers (p<0.001). HCCs showing high-
H3K27ac/high-H3K27me3 (n=54) have association with poor differ-
entiation (p<0.01) and the patients showed poor prognosis (p<0.01). 
Using confocal microscope, H3K27ac was present in central euchro-
matin regions, while H3K27me3 in peripheral heterochromatin regions. 
Conclusions: Concurrent activation of acetylation and tri-methylation in 
H3K27 occurs in poorly-differentiated HCC, and serves as an inverse 
prognostic marker in HCC patients. Quantitative image analysis used 
in this study is feasible and useful in evaluating histone modification 
by immunohistochemistry.

Key Words: Hepatocellular carcinoma; H3K27ac; H3K27me3; Immu-
nohistochemistry
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Background: On the basis of histopathological characteristics and im-
munohistochemical profiles of mucin core protein (MUC), intraductal 
papillary mucinous neoplasms (IPMNs) of the pancreas are subclassi-
fied into four subtypes; gastric type, intestinal type, pancreatobiliary 
type and oncocytic type. Among these subtypes, MUC2, an intestinal-
type mucin, has been considered to be a specific marker for intestinal-
type IPMN. We investigated intestinal differentiation in oncocytic-type 
IPMNs of the pancreas and bile duct. Methods: We collected 6 cases of 
oncocytic-type IPMNs, 3 of the pancreas and 3 of the bile duct. Immu-
nohistochemical expression of MUC1, MUC2 MUC5AC, and CDX2 
was evaluated in these cases in addition to histopathological character-
istics. Results: Three of the cases (1 of the pancreas and 2 of the bile 
duct) were focally positive for MUC2 while all the 6 cases were nega-
tive for CDX2 even in the MUC2-positive components. All the cases 
were positive for MUC5AC. Only 1 case of the pancreas was positive 
for MUC1. Conclusions: In this study, we revealed that a proportion of 
oncocytic-type IPMNs showed intestinal differentiation represented by 
MUC2 expression. On the other hand, none of oncocytic-type IPMN 
showed CDX2 expression, which was clearly different from intestinal-
type IPMN. The results indicate that oncocytic-type IPMN is distinct 
from intestinal-type IPMN, but it could show intestinal differentiation 
in part.

Key Words: Intraductal papillary mucinous neoplasms; Oncocytic type; 
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Background: Anterior gradient-2 (AGR2) protein is upregulated in vari-
ous types of human cancer and its involvement in a malignant progres-
sion of pancreatic cancer has been suggested. The study aimed at deter-
mining the AGR2 expression in pancreatic ductal adenocarcinomas 
(PDACs) and evaluating AGR2 as a potential independent prognostic 
factor. Methods: The expression of AGR2 was immunohistochemically 
examined in tissues of 135 surgically resectable PDACs, semiquantita-
tively evaluated, statistically analyzed and correlated with clinico-path-
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ological parameters. Each component of differentiation within the indi-
vidual tumor was evaluated separately. Results: AGR2 was overexpressed 
in PDACs compared to normal ductal cells. Expression of AGR2 re-
flected the level of tumor differentiation (p<0.00001). Generally, well 
differentiated regions of tumor lesions expressed high levels of this 
protein, moderately differentiated areas showed lower levels of AGR2 
expression and poorly differentiated structures showed only weak posi-
tivity or were entirely negative. Occasional cases of strong AGR2 ex-
pression in high grade tumors, where elevated protein levels were as-
sociated with shorter patient survival (p=0.01085), were of particular 
interest. Conclusions: The expression of AGR2 reflects the level of dif-
ferentiation of pancreatic ductal adenocarcinomas. However, in less 
differentiated tumors the aberrantly elevated AGR2 expression predicts 
poor patient outcome (The present work was supported by grants IGA 
NT/13794-4/2012 and by the European Regional Development Fund 
and the State Budget of the Czech Republic [RECAMO, CZ.1.05/2.1.00/ 
03.0101]).
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Background: Cross-talks between cancer and stromal cells are impor-
tant for tumor growth of many carcinomas including cholangiocarcino-
ma and hedgehog signaling plays a key role in this interaction. Meth-
ods: We performed immunohistochemistry of 3 hedgehog signaling 
proteins, smoothened (SMO), patched1 (PTCH1), and sonic hedgehog 
(SHH), with 227 extrahepatic cholangiocarcinoma (EHCC) cases and 
compared clinicopathologic factors, including patients’ survival. Re-
sults: Stromal SMO and tumoral SHH overexpression was found in 
70% (145/208) and 28% (62/220), and loss of tumoral PTCH1 expres-
sion was noted in 57% (127/221). Stromal SMO overexpression (p=  
0.021) and loss of tumoral PTCH1 expression (p=0.043) were associ-
ated with deeper cancer invasion. Combined stromal SMO and tumoral 
SHH overexpression was related with worse patients’ survival both by 
univariate (p=0.001) and multivariate (p<0.001) analyses. Conclusions: 
Combined stromal SMO and tumoral SHH protein overexpression can 
be used as a prognostic factor and stromal cells may be a therapeutic 
target for SMO antagonists in EHCCs.

Key Words: Bile duct, extrahepatic; Cholangiocarcinoma; SMO protein; 
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Background: Cytokeratin 17, a basal/myoepithelial cell keratin, has been 
reported recently as a poor prognostic marker in cancers of various or-
gans such as ovary, stomach and breast as well as a useful diagnostic 
marker for pancreatobiliary adenocarcinomas. However, its expression 
pattern and prognostic significance have not been studied in gallblad-
der adenocarcinoma. Methods: We constructed a tissue microarray from 
consecutive 82 cases of gallbladder adenocarcinoma treated by chole-
cystectomy at Kangbuk Samsung Hospital from January 2000 to De-
cember 2011. The expression of cytokeratin 17 was examined by im-
munohistochemistry and was correlated with the clinicopathologic prog-
nostic factors. Results: Cytokeratin 17 was stained in cytoplasm of tu-
mor cells and the immunohistochemical interpretation could be done in 
77 cases. Among them, 41 cases (53.2%) were considered as positive 
with 5% cut-off value determined by a receiver operating characteristic 
curve (area under the receiver operating characteristic curve, 0.656; p 
=0.021). Cytokeratin 17 expression was associated with poor tumor 
differentiation (p<0.001), high pT stage (p<0.001), presence of distant 
metastasis (p=0.036) and low disease specific survival rate (p<0.001). 
However, lymph node metastasis and tumor recurrence did not show 
any significant correlation with cytokeratin 17 expression. Conclusions: 
These results indicate that cytokeratin 17 can be used as a poor prog-
nostic marker in gallbladder adenocarcinoma.
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IgG4-related autoimmune disease may involve many organs, and it is 
histologically characterized by a dense lymphoplasma cell infiltration 
with immunohistochemical and/or serologic IgG4 expression. IgG4-re-
lated autoimmune disease usually presents as diffuse organ involvement, 
especially in pancreatobiliary tract. However localized mass-forming 
autoimmune disease is rare. Here we report two localized mass-form-
ing IgG4-related autoimmune disease of pancreas and bile duct, those 
were considered as pancreatic cancer and hilar cholangiocarcinoma. A 
61-year-old male underwent trisectionectomy under impression of hilar 
cholangiocarcinoma. The resected specimen showed an ill-defined mass-
like lesion on bile duct at hepatic bifurcation. Histologic examination 
revealed dense lymphoplasmacytic infiltration with fibrosis without 
malignant cells. Immunohistochemical stain demonstrated IgG4-posi-
tive plasma cells infiltration. A 61-year-old male patient received sur-
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gery under impression of pancreas body cancer. The resected specimen 
revealed ill-defined mass-like lesion in pancreas body. Histopathologic 
examination showed locally dense lymphoplasma cell infiltration and 
numerous lymphoid follicles with fibrosis and accompanied low-grade 
intraductal papillary mucinous neoplasm without malignant cells. The 
plasma cells were positive for IgG4 immunostain. Localized mass-form-
ing autoimmune disease is rare and difficult to differentiate in pre-oper-
ative evaluation. Although it is rare, localized mass-forming autoim-
mune disease should be considered in differential diagnosis of pancrea-
tobiliary cancer because it is medically curable disease. We reported 
unusual two localized mass-forming IgG4-related pancreatitis and chol-
angitis those mimics pancreatic cancer and hilar cholangiocarcinoma.
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Background: Cancer stem cells (CSCs) of hepatocellular carcinoma 
(HCC) expressing stem cell markers, such as K19 and EpCAM, have 
resistance for therapy and ability of seeding new tumors, therefore CSCs 
are suggested to be responsible for recurrence of HCC after liver trans-
plantation (LT). Moreover, transcatheter arterial chemoembolization 
(TACE), which is used for therapeutic downstaging might select for or 
induce more aggressive tumor. The aim of this study was to determine 
if TACE treated HCCs have increased CSCs and whether CSCs are re-
lated to tumor recurrence after LT. Methods: The clinicopathological 
evaluation of 87 HCC patients who underwent LT was obtained. There 
were 35 cases with non-TACE and 52 cases with TACE. The expres-
sion of EpCAM, and cytokeratin 19 (CK19) was evaluated by immu-
nohistochemistry. Results: In TACE group and non-TACE group, Ep-
CAM was expressed in 21 (40.3%) and 9 (35.7%), and CK19 was 
found in 15 (28.8%) and 2 (5.7%), respectively. The expression of Ep-
CAM and CK19 was higher in HCCs with TACE than those with non-
TACE (p=0.028 and p=0.010, respectively). The recurrence rate of 
HCC was 5.7% in non-TACE group and 15.4% in TACE group. In 
TACE group, HCC patients with recurrence showed significantly high-
er expression of EpCAM and CK19 than those without recurrence (p=  
0.036 and p=0.040, respectively), whereas such difference was not 
found in non-TACE group. Conclusions: Increased expression of Ep-
CAM and CK19 in TACE treated HCCs was related to the recurrence 
after LT. It is suggested that TACE might select CSCs of HCC, which 
have more aggressive behavior.

Key Words: Carcinoma, hepatocellular; Neoplastic stem cells; K19; Ep-
CAM; Recurrence


