
Key words: cholangiocarcinoma, dif-
ferential diagnosis, hepatocellular car-

cinoma, immunohistochemistry, 

microarray analysis.

Correspondence to: Ja-June Jang,

MD, PhD, Department of Pathology,

Seoul National University College of

Medicine, 28 Yongon-dong, Jongro-gu

Seoul 110-799, Seoul, Korea. 

Tel +82-2-7408271; 

fax +82-2-36735046; 

email tripj@snu.ac.kr

Received November 21, 2011; 

accepted February 14, 2012.

Comparative analysis of immunohistochemical
markers for differential diagnosis of
hepatocelluar carcinoma and cholangiocarcinoma
Han Suk Ryu1, Kyounbun Lee2, Eun Shin2, Soo Hee Kim2, Jin Jing2, 
Hae Yeon Jung2, Hyebin Lee3, and Ja-June Jang2

1Department of Pathology, Chung-Ang University Medical Center, Chung-Ang University College of
Medicine, Seoul; 2Department of Pathology, Seoul National University College of Medicine, Seoul;
3Department of Radiation Oncology, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Korea

ABSTRACT

Aims and background. Differential diagnosis of hepatocellular carcinoma and
intrahepatic cholangiocarcinoma is sometimes difficult to accurately perform. 

Methods. Eight markers including cytokeratin 7 (CK7), cytokeratin 19 (CK19),
MOC31, CD10, glypican 3 (GPC3), claudin 4, biglycan and high mobility group A1
(HMGA1) were immunohistochemically stained in samples from 179 surgically re-
sected hepatocellular carcinomas and 127 intrahepatic cholangiocarcinomas, and
the rates of marker expression were statistically compared. 

Results.With the exception of biglycan, 7 of the 8 markers were found to have signif-
icantly different expression patterns when comparing the two types of cancer (P
<0.05). In intrahepatic cholangiocarcinomas, the expression rates of CK7, CK19,
MOC31, claudin 4 and HMGA1 were 83.4%, 89.0%, 88.2%, 69.2%, and 31.5%, respec-
tively. These rates of expression in intrahepatic cholangiocarcinomas were all higher
than in those in hepatocellular carcinomas (CK7, 31.3%; CK19, 10.1%; MOC31, 34.0%;
claudin 4, 11.2%; and HMGA1, 19.5%). The expression rates of GPC3, CD10, and bigly-
can were 72.6%, 39.7% and 10.0%, respectively, in hepatocellular carcinoma. These
were higher than the rates found in intrahepatic cholangiocarcinomas (GPC3, 7.0%;
CD10, 18.1%; and biglycan, 7.0%). In a multivariate logistic regression analysis, GPC3,
CK19, MOC31 and claudin 4 were found to be independent markers for differentially
diagnosing intrahepatic cholangiocarcinoma. 

Conclusions. Based on our results, GPC3 and CK19 can be used as first-line markers
for differential diagnoses of hepatocellular carcinoma and intrahepatic cholangiocar-
cinoma (accuracy rate, 73.5%), and additional combined screening for claudin 4 and
MOC31 markers in GPC3(-) and CK19(-) tumors might increase the accuracy rate for
distinguishing hepatocellular carcinoma from intrahepatic cholangiocarcinoma to
88.5%.

Tu mo ri, 98: 478-484, 2012


