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Hepatoid adenocarcinoma of the gallbladder with 
production of alpha-fetoprotein 
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Hepatoid adenocarcinoma (HAC) is a tumor with aberrant hepatocellular differentiation that occurs in extrahepatic organs. 
HAC of the gallbladder is rare, and cases of alpha-fetoprotein production are extremely rare. A 61-year-old man was diag-
nosed with gallbladder adenocarcinoma after laparoscopic cholecystectomy. A radical operation including resection of liver 
bed and lymph node dissection was performed, and no tumor cell was found. However, at postoperative 19 months, he 
showed lymphadenopathy of the portocaval area and tumor thrombi in the right portal vein with high levels of serum al-
pha-fetoprotein. After right hemihepatectomy and portahepatis lymph node dissection was performed, he was diagnosed 
with metastatic HAC. On reviewing the gallbladder specimen, the tumor finally demonstrated HAC as the primary origin. 
Despite adjuvant therapy, the patient died from multiple liver metastasis 26 months after cholecystectomy. Although HAC of 
the gallbladder is a very rare malignancy, awareness of its existence is critical to avoid misdiagnosis.
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INTRODUCTION

Hepatoid adenocarcinoma (HAC) is a rare variant of 
adenocarcinoma, characterized by hepatic differentiation 
in both morphological and functional terms [1]. HAC oc-
curs in various organs, most frequently in the stomach. 
Vardaman and Albores-Saavedra [2] described the first 
well-documented case of HAC of the gallbladder, and sub-
sequently, to our knowledge, only 8 cases have been re-
ported in the English literature [3-7]. However, some of 
these reports also had a poor description of the post-
operative course. We report a very rare case of HAC from 
gallbladder with alpha-fetoprotein (AFP) production. Our 
report includes immunohistochemical features, the clin-

ical course of poor prognosis through several operations 
with adjuvant therapy, and over a relatively long-term fol-
low-up.

CASE REPORT

A 61-year-old man was referred to our hospital for fur-
ther treatment of gallbladder cancer. Prior to presentation 
at our hospital, laparoscopic cholecystectomy for a gall-
bladder mass had been performed at a local hospital. 
Preoperative routine laboratory tests were within normal 
limits. However, the level of serum AFP was markedly ele-
vated at 173.6 ng/mL (normal ＜ 7.0). Carcinoembryonic 
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Fig. 1. (A) Abdominal computed tomography (CT) revealed the necrotic lymphadenopathy with infiltration of the portocaval area and 
thrombosis in the main and right portal vein. (B1 and B2) Positron emission tomography/CT showed the hypermetabolic lesion of 4 × 3 cm
in portocaval area. (C) The cut surface of liver showed a well demarcated mass with a central bright yellowish area in the right portal vein.

antigen and carbohydrate antigen 19-9 were 2.0 ng/mL 
(normal ＜ 5.0) and 10.3 U/mL (normal ＜ 39), respectively. 
According to the pathology report from the local hospital, 
the lumen of gallbladder was filled with a white-gray ne-
crotic mass, measuring 6 × 3 × 3 cm. The fundus of the gall-
bladder revealed a mass stalk of 2 × 2 cm. There was also a 
shallow ulcer measuring 2 × 1.5 cm. The resection margin 
of the cystic duct was tumor-free. Microscopic findings 
showed adenocarcinoma with moderate to poor differ-
entiation. The 2 × 1.5 × 1 cm tumor was polypoid, and the 
carcinoma invaded the subserosal connective tissue. 
Vascular invasion was present, but no perineural or lym-
phatic invasion was seen. The patient was referred by ad-

vanced stage of gallbladder malignancy. A month after 
cholecystectomy, a radical operation including resection 
of liver bed and lymph node dissection was performed. 
On microscopy, the parenchyma around the liver bed 
demonstrated chronic granulomatous inflammation, and 
lymph nodes around the common hepatic artery and cel-
iac trunk were negative. At 14 days after radical operation, 
the level of AFP had dropped to 10.1 ng/mL.

At 19 months after radical cholecystectomy, abdominal 
computed tomography (CT) showed lymphadenopathy 
of the portocaval area and tumor thrombi of the right por-
tal vein (Fig. 1A). AFP was greatly elevated to 967.5 ng/mL. 
Positron emission tomography-CT revealed the hyper-
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Fig. 2. (A) Highly pleomorphic cells arranged in a rosettoid, 
nested, or trabecular pattern with relatively clear cytoplasm, 
enlarged nuclei, and prominent nucleoli. Numerous hyaline 
globules are noted in the intercellular or intracellular areas (H&E 
×200). Immunohistochemical staining for alpha-fetoprotein (B) 
and alpha1-antitrypsin (C) showed strongly positive in the 
hepatoid area of the liver (×200).

metabolic mass in the portocaval area, suggesting meta-
static lymphadenopathy (Fig. 1B). Right hemihepatec-
tomy with lymph node dissection was performed (Fig. 
1C). The liver and lymph nodes of portocaval and inferior 
vena cava showed metastatic adenocarcinoma with hep-
atoid features (Fig. 2A). In immunohistochemical study, 
AFP and alpha-1 antitrypsin were positive in the hepatoid 
area and negative in the glandular area (Fig. 2B, C). 
Hepatocyte Paraffin 1 (Hep Par1), cytokeratin 7, and cyto-
keratin 20 were all negative. Slides from the previously op-
erated gallbladder mass were reviewed to clarify the pri-
mary origin of metastatic HAC. Our results, combined 
with immunohistochemical analysis of previous operated 
gallbladder mass (Fig. 3), confirmed gallbladder as the tu-
mor origin.

The patient received adjuvant chemotherapy (Gemcita-
bine and 5-fluorouracil) and radiotherapy (4,500 cGy, 5 

weeks). However, 4 months after hepatectomy, he was re-
admitted with abdominal distension from ascites. Follow- 
up CT showed multiple metastases in the left lobe of liver 
and superior mesenteric vein thrombosis with extension 
into the portal vein. He died one month after readmission.

DISCUSSION

HAC is a special type of extrahepatic adenocarcinoma, 
with a striking morphologic similarity to hepatocellular 
carcinoma (HCC). HAC occurs predominantly in older 
patients, and is characterized by a very aggressive course, 
and a poor prognosis. Its biological behavior reflects ex-
tensive hematogenous metastasis to the liver, and the ear-
ly and frequent involvement of lymph nodes is an im-
portant feature [8].
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Fig. 3. (A) The gallbladder wall is replaced with infiltrating 
hepatoid adenocarcinoma composed of solid area, hepatoid 
carcinoma, with hyaline globules and conventional adeno-
carcinomatous area (H&E, ×200). Immunohistochemical staining 
for alpha-fetoprotein (B) and alpha1-antitrypsin (C) was positive 
in the hepatoid area of the previously operated gallbladder 
specimen (×200).

Hepatoid differentiation manifests as large polygonal 
cells with abundant clear and eosinophilic cytoplasm that 
are arranged in a trabecular, nested, or rosettoid pattern. 
The hepatoid nature of the clear tumor cells is demon-
strated by bile production and immuno-phenotype [6]. 
Immunohistochemically, liver specific proteins, such as 
AFP and alpha-1 antitrypsin, are identified in the tumor 
cell. In the case presented here, the hepatoid area showed 
obvious positive immunoreactivity for AFP and alpha-1 
antitrypsin, with negative glandular area. AFP is partic-
ularly important for diagnosis because it is usually pos-
itive in the tumors and elevated in the serum. However, 
HAC does not always produce AFP [3-5]. Although AFP 
positivity is important, it is not essential for a diagnosis of 
HAC. The diagnosis of HAC should be made on the basis 
of histopathological features of the tumor including im-
munohistochemical analysis, because the behavior of 

HAC is similar whether it produces AFP or not [3]. Hep 
Par1 has been used as a marker of hepatic differentiation, 
but subsequent studies have refuted its specificity and 
sensitivity [9,10]. In this case, Hep Par 1 was negative, and 
further studies are needed to determine its significance in 
diagnosis of HAC.

The main differential diagnosis for HAC of the gall-
bladder is HCC or combined HCC/cholangiocarcinoma 
invading the gallbladder. Van den Bos et al. [7] suggest the 
usefulness of magnetic resonance imaging as a prob-
lem-solving tool for analysis of rare tumors of non-hep-
atocellualr origin, including HAC of the gallbladder. In 
contrast to HCC or cholangiocarcinoma, HAC is charac-
terized by high signal intensity in the periphery of the gall-
bladder lesion on T2 weighted images and slow peripheral 
enhancement without capsule enhancement or washout. 

A review of previous reports [2-7] with HAC of the gall-
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bladder found liver or lymph nodes metastasis in three 
cases. The other cases were limited by lack a description of 
metastasis or recurrence, and a relatively short post-
operative follow-up period (8 to 15 months). In general, as 
seen in this case, HAC has a poor prognosis with frequent 
liver and lymph nodes metastasis.

Taken together, tumor location, radiologic features and 
high AFP are clues for diagnosis of HAC of the gallblad-
der. Although this is a very rare malignancy, awareness of 
its existence is critical to avoid misdiagnosis, especially 
since it is associated with a poor prognosis. Therefore, we 
suggest that aggressively radical resection, with the aim of 
complete tumor removal and cure, is the treatment of 
choice. In addition, close follow-up with frequent AFP 
check and abdominal imaging is recommended.
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