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Abstract 

Introduction: Distinguishing hepatocellular carcinoma (HCC) from other primary liver tumors and metastatic carcinomas involving the liver 
can be problematic, especially in cases which do not exhibit classic hepatocellular morphology or immunohistochemistry (IHC). The clinical history 
including chronic viral infections, metabolic syndrome, alcohol, cirrhosis, and alpha-fetoprotein levels (AFP) can often help in this distinction. 
However, hepatoid adenocarcinoma (HAC), a rare but distinct entity, enters the list of differentials as it closely mimics HCC and may not be 
distinguished based on histology or immunohistochemistry. HAC is known to be aggressive and has limited therapeutic options; hence its distinction 
from HCC is crucial.

Case presentation: A 54 year old female with a remote history of ovarian cancer presented with multiple liver masses (largest 8 cm) with 
Hepatitis C infection (RNA quantitative 3700000 IU/ml), and alpha-fetoprotein >2000ng/ml. The chest, abdomen, and pelvis imaging were negative 
for cirrhosis, masses or lymphadenopathy at other sites. Histologically, the biopsy from liver mass showed tumor cells arranged in macrotrabecular 
pattern and nests with focal pseudopapillary architecture with macrophages. An immunohistochemical panel showed diffuse strong positivity for 
glypican, MOC-31 (membranous), Hep-par 1, pancytokeratin and patchy positivity for arginase in tumor cells. CK7, CK20, ER, PR, PAX-8, TTF-1, and 
p63 were negative. Albumin in-situ hybridization (ISH) was diffusely positive in tumor cells.

Discussion: The morphology and immunohistochemical staining with glypican, Hep-par 1, arginase and albumin ISH favored hepatocellular 
carcinoma, but the strong expression of MOC-31 which is used to differentiate HCC from cholangiocarcinomas, and metastatic adenocarcinomas 
added to the diagnostic confusion. MOC-31 is found to be positive in only a subset of HCC cases reported in the literature. The absence of CK7, 
CK20, ER, PR, TTF-1, p63 and PAX-8 essentially excluded primaries from elsewhere. Nevertheless, the possibility of metastasis from hepatoid 
adenocarcinoma of other sites was stated and a clinical correlation was recommended.
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Introduction 
Hepatocellular carcinoma (HCC) is the most common 

malignant primary tumor of the liver. HCC affects about a million 
people every year worldwide. On the other hand, metastatic tumors 
are widespread in the liver, with metastatic adenocarcinoma 
constituting the greatest part [1]. Distinguishing HCC from other 
primary liver tumors and metastatic tumors involving the liver can 
be problematic, in cases which do not exhibit classic hepatocellular 
morphology or immunohistochemistry (IHC) and especially if the 
biopsy material is limited. In such cases, an appropriate panel of 
immunohistochemical stains, including multiple antibodies with 
different sensitivities and specificities should be used to make  

 
the correct diagnosis. The clinical history including chronic viral 
infections, metabolic syndrome, alcohol, cirrhosis, and alpha-
fetoprotein levels (AFP) can often help in this distinction. However, 
hepatoid adenocarcinoma (HAC), a rare but distinct entity, enters 
the list of differentials as it closely mimics HCC and may not be 
distinguished based on histology or immunohistochemistry. 
HAC is known to be aggressive with a disappointing response to 
chemotherapy [2]; hence its distinction from HCC is crucial.

Case Presentation
A 54 year old female with a remote history of ovarian cancer 

presented with multiple liver masses (largest 8 cm) with Hepatitis C 
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infection (RNA quantitative 3700000 IU/ml), and alpha-fetoprotein 
>2000 ng/ml. Her chest and abdomino-pelvic imaging studies 
were negative for cirrhosis, masses or lymphadenopathy at other 
sites. She underwent a percutaneous biopsy from her liver masses. 

The biopsy showed tumor cells arranged in macrotrabecular 
pattern, nests and focal pseudopapillary architecture along with 
macrophages in the stroma, on hematoxylin and eosin staining 
(Figures 1a & 1b).

Figure 1a: The tumor cells are arranged in macrotrabecular pattern (H&E, 200X).

Figure 1b: The tumor cells show pseudo-papillary and nesting patterns of arrangement (H&E, 100X).

Figure 2a: Tumor cells expressing Heppar-1.
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Figure 2b: Glypican.

Figure 2c: Arginase.

Figure 2d: MOC-31, membranous.

Figure 2e: Albumin by in-situ hybridization.
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An immunohistochemical panel showed diffuse strong positivity 
for glypican, MOC-31 (membranous), Hep-par 1, pancytokeratin and 
patchy positivity for arginase and CK19 in tumor cells (Figures 2a-
2d). Polyclonal CEA showed a diffuse canalicular pattern of staining. 
CK7, CK20, ER, PR, PAX-8, TTF-1, and p63 were negative. The strong 
expression of MOC-31 in the tumor cells was a very unusual finding; 
hence an Albumin in-situ hybridization (ISH) was also done which 
showed showed diffuse positivity in tumor cells (Figure 2e). Owing 
to the high AFP levels, Hepatitis C infection (in absence of cirrhosis), 
no evidence of primary tumor elsewhere on imaging along with 
the morphologic, immunohistochemical and positive Albumin ISH 
findings, a diagnosis of Hepatocellular carcinoma was made. But 
the possibility of a hepatoid adenocarcinoma metastasis to the liver 
from an unknown primary was also stated and a clinical correlation 
was recommended.

Discussion
Several studies have attempted to distinguish HCC from 

metastatic tumors based on immunohistochemistry. A variety of 
markers have been used including Hep-par1, pCEA, mCEA, villin, 
CD34, CD10, MOC-31, CK7, CK19, CK20, AFP, Ber-EP4, FXIII-A and 
TTF-1 [1,3-6]. A review article by Kakar et, al. [7] discusses the 
utility of Hep-par1 and MOC-31 in this regard and classifies various 
cases into 4 groups. The group of cases with both Hep-par1 and 
MOC-31 positivity may include metastatic adenocarcinomas from 
stomach, esophagus and lung which express MOC-31 as expected for 
adenocarcinomas but also express Hep-par1 which is uncommon. 
This group also includes rare cases of HCC with MOC-31 expression. 
Various studies have reported MOC-31 expression in HCCs ranging 
from 0-19% [1,3-6]. Proca et, al. [8] reported no MOC-31 staining in 
HCCs. This finding was confirmed by Porcell et, al. [5] In contrast to 
these results, Morrison et al. [4] noted MOC-31 expression in 1of 25 
(4%) HCCs and Lau et, al. [3] in 5 of 42 (12%) cases. Karabork et, al. 
[1] reported MOC-31 in 13 of 68 (19%) cases of HCC.

MOC-31 is a cell surface glycoprotein of unknown function 
which is expressed on most normal and malignant epithelia. It 
was initially described for its utility in distinguishing metastatic 
adenocarcinoma and mesothelioma [9-12]. It is consistently 
expressed in cholangiocarcinoma and metastatic adenocarcinoma 
from a variety of sites, such as colorectum, pancreas, stomach, lung, 
breast and ovary. It yields a diffuse membranous pattern of staining 
in adenocarcinoma, which is easy to interpret [7]. Our case showed 
a diffuse and strong MOC-31 expression along with positive Hep-
par1, glypican, arginase and albumin ISH which in absence of masses 
elsewhere, essentially confirmed a hepatocellular origin. The only 
other tumor which entered the list of differentials was a Hepatoid 
Adenocarcinoma (HAC), which due to similar clinicopathologic 
features, closely resembles HCC and may even be indistinguishable 
from it.[2] HAC was first reported as an AFP producing tumor 
in 1970 [13] and Ishikura et, al. [14,15] in a report of seven AFP 
producing gastric adenocarcinomas, proposed the term hepatoid 
adenocarcinomas due to high AFP levels. Since then, it has been 
reported to arise in several other organs with stomach being the 

most common site. Because HAC bears a striking morphologic 
similarity to HCC in histology and IHC stains, it could be mistakenly 
diagnosed when liver tumors are the only initial finding, especially 
in regions with a high incidence of HCC [2]. HAC is a very aggressive 
neoplasm with metastasis in a high proportion of patients at the 
time of diagnosis. Lymph nodes and the liver are the most common 
sites of metastasis. Because of the high rate of metastasis and a 
disappointing response to chemotherapy [2], its distinction from 
HCC is crucial. Hence, in our case we stated the possibility of a 
metastatic HAC to the liver and recommended clinical correlation.

Conclusion
HCC can be difficult to diagnose, when it does not display a 

classic morphology or immunohistochemistry. A comprehensive 
panel of IHC stains should be used along with the clinical data and 
imaging findings to make the distinction from metastatic tumors 
(including HAC), as some cases of HCC can show uncommon 
features like MOC-31 expression, as we described.
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