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Abstract: An 80-year-old male was referred to our department for a gallbladder mass.
He denied any history of alcohol consumption or cholecystitis and smoking. Hepatitis B
surface antigen test and antihepatitis C antibody test were found to be negative. Serum car-
bohydrate antigen 19-9 (CA19-9) and carcinoembryonic antigen were elevated (CA19-9 was
59.92 U/mL and carcinoembryonic antigen was 12.64 ng/mL), whereas alpha-fetoprotein was
below the normal limit (2.46 ng/mL). Computed tomography scan revealed a solid mass with
measurements of 4.6x5.6x7.1 cm, which nearly filled the whole gallbladder space. Radical
cholecystectomy, including segments IV B and V of the liver and lymphadenectomy, was
performed. The neoplasm in gallbladder was completely resected, and the patient obtained
a negative margin. Histological and immunohistochemical profile suggested a clear cell
adenocarcinoma of the gallbladder with hepatoid differentiation. After reviewing the lit-
erature, we reported that this case is the first identified case of cell adenocarcinoma of the
gallbladder with extensive hepatoid differentiation. However, clinical features of clear cell
adenocarcinoma with hepatoid differentiation remain unclear due to the extremely rare inci-
dence. There was no indication of adjuvant chemotherapy and no literature has been reported
on the application of chemotherapy. This case showed a promising clinical outcome after
curative resection, which indicated that surgical treatment could be potentially considered
for suitable patients.
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Background

Clear cell adenocarcinoma of the gallbladder (CCG) is a very rare malignant neoplasm'
that has been recognized by the World Health Organization (WHO) as a distinctive
type of gallbladder and extrahepatic bile duct tumor.? CCG originates from gallbladder
epithelium. Nearly all the reported CCG patients were female, with a mean age of
60 years at diagnosis. In addition, hepatoid adenocarcinoma is an uncommon extra-
hepatic tumor with morphologic characteristics that are similar to hepatocellular
carcinoma.** CCG with extensive hepatoid differentiation has never been reported.
Though the etiology of CCG is complicated, the potential cause of CCG has been
shown to be associated with gallstones. In this case report, we investigated a case
of CCG with hepatoid differentiation and reviewed the relevant literature. A license
from the Shandong Tumor Hospital and Institute Ethical Committee was obtained.
Written informed consent was obtained from the patient for publication of this case
report and accompanying images.
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Figure | Enhanced CT scan.

Notes: (A) On unenhanced CT, the mass was slightly hypoattenuating and had a fuzzy edge, containing irregular, hypodense regions. On contrast-enhanced CT scan, the
mass exhibited moderately inhomogeneous enhancement during the arterial phase (B), portal venous phase, and delayed phase (C).

Abbreviation: CT, computer tomography.

Case presentation

An 80-year-old male was referred to our department with a
gallbladder mass. The patient described a 3-month history
of dull pain in the right hypochondrial region (especially
after meals), accompanied by a radiating pain to the right
back shoulder, tiredness and drowsy, and loss of appetite.
Abdominal ultrasonography revealed a neoplastic lesion
in his gallbladder, which was confirmed by computed
tomography (CT) scan. He denied any history of hepatitis
or alcohol consumption. The levels of serum carbohydrate
antigen 19-9 (CA19-9) and carcinoembryonic antigen (CEA)
were elevated (CA19-9 was 59.92 U/mL with reference
range 0-39 U/mL and CEA was 12.64 ng/mL with refer-
ence ranges 0.0-3.4 ng/mL). Liver function tests indicated a
slight elevation in conjugated bilirubin (conjugated bilirubin,
8.8 wmol/L, reference range 0—3.4 umol/L and unconjugated
bilirubin, 6.4 umol/L, reference range 1.7-10.2 umol/L); the
levels of both alkaline phosphatase and y-glutamyl trans-
peptidase were elevated (alkaline phosphatase, 179 U/L,
reference range 45-125 U/L and y-glutamyl transpeptidase,
148 U/L, reference range 10—60 U/L), whereas the levels
of alanine transaminase and aspartate transaminase were
within normal ranges. A CT scan that was performed at
our institution revealed a heterogeneous mass measuring
7.1x5.6x4.6 cm, which nearly occupied the gallbladder.
On unenhanced CT, the mass was slightly hypoattenuat-
ing and had a fuzzy edge, containing irregular, hypodense
regions. On contrast-enhanced CT scan, the mass exhibited
moderately inhomogeneous enhancement during the arterial
phase, portal venous phase, and delayed phase (Figure 1).
The irregular hypodense regions in the unenhanced CT
showed no enhancement in the arterial and portal phases.
Based on the abovementioned results, we diagnosed it as a
gallbladder cancer. At surgery, we found that the mass was
located inside the gallbladder and nearly occupied the gall-
bladder space. The common bile duct was dilatant, and the
gallbladder serosa was infiltrated but without any visible or

direct hepatic invasion (tumor invades no extension beyond
the serosa on naked eye).

Besides, initial exploration found no lymph node metas-
tases in the celiac axis, aortocaval groove, and any other
places. According to the seventh edition of the American
Joint Committee on Cancer (AJCC) cancer staging manual,
the patient was classified as T2NOMO during the surgery.
Radical resection (cholecystectomy + en bloc hepatic resec-
tion + lymphadenectomy) of the gallbladder adenocarcinoma
was performed to remove the mass. This included resection
of gallbladder and wedge resection of the gallbladder fossa
(parts of segments IV B and V of the liver) and lymph-
adenectomy. The cystic duct was resected at its junction with
the common bile duct, and frozen section showed negative
margin of the cystic duct. Lymphadenectomy was performed
to clear all the lymph nodes within the porta hepatis, nodes
along the common bile duct, cystic duct, hepatic artery, and
portal vein, nodes behind the pancreatic head and the duo-
denum, and nodes posterior to the portal vein. The follow-
ing procedures were carried out during lymphadenectomy:
1) dissection of the lymph nodes behind the pancreatic
head and the duodenum; 2) skeletonization of the common
hepatic artery; 3) skeletonization of the common bile duct;
and 4) dissection of the anterior surface of the portal vein.
Pathological examination showed that the regional lymph
node exhibited metastasis, and the tumor perforated the
serosa to the surrounding adipose tissue, but not yet reached
the liver. Accordingly, the cancer staging was reevaluated as
pT3NIMO, stage IIIB. This patient recovered without any
complications. Two weeks after the surgery, serum CEA and
CA19-9 returned to normal levels. The neoplasm was patho-
logically confirmed as CCG with hepatoid differentiation.
Written informed consent was obtained from the patient.

Gross appearance
The gross appearance of CCG in this case consisted of lobu-
lated, golden yellow mucus circumscribed, firm gray-red
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masses. The fundus of the tumor was located in the body
of the gallbladder fossa side (Figure 1). Images using light
microscopy indicated that the tumor invaded through all
layers of gallbladder wall, as well the surrounding adipose
tissue, but had not reached the liver. Gallbladder wall was
thickened. Lymph nodes along the hepatic artery in the hepa-
toduodenal ligament were detected with tumor metastasis
using light microscopy.

Histological features

Microscopically, >70% of the tumor was clear cells, which
had large and well-defined cytoplasm borders (Figure 2).
The clear cells were characterized by plentiful clear cyto-
plasm and distinct cell borders. The cells have large nuclei,
prominent nucleoli, and little nuclear atypia. These cells were
indistinguishable from hepatocellular adenocarcinoma and
arranged in nests, sheets, and trabeculae (Figure 3). Conven-
tional adenocarcinoma with enhanced mucin production was
observed in the foci. Pathological examination of the lymph
nodes along the hepatic artery revealed metastasis. The other
lymph nodes revealed no metastasis. Interestingly, they
showed skip metastasis, which spread to the hepatic artery
lymph node without involvement of the hepatoduodenal liga-
ment along the bile duct lymph node. There was no neural
invasion or vascular invasion.

Immunohistochemistry

The lesion region of the tumor was strongly stained with anti-
bodies to cytokeratin 19 (CK19), CK8, and CK18. Those cells
with features of hepatocyte were diffusely stained for Hepa-
tocyte Paraffin 1 (Figure 3), whereas alpha-fetoprotein (AFP)

RPN 1600

&

Figure 2 The sample of the resected CCG.

Note: The tumor consisted of lobulated, golden yellow mucus circumscribed, firm
gray-red masses.

Abbreviation: CCG, cell adenocarcinoma of the gallbladder.

staining was negative (Figure 3). Glypican 3 was strongly
stained (Figure 3), which is usually significantly upregulated
in hepatocellular carcinoma. Staining for HMB45 and smooth
muscle actin was negative (Figure 3).

Discussion

CCQG is a rare primary gallbladder neoplasm and has been
characterized as a distinctive type of gallbladder tumor and
extrahepatic bile ducts by WHO.! CCG was first reported
in 1926 by Tyson and Piney,’ in which they originally
described a unique type of gallbladder tumor and named
it as hypernephroma of the gallbladder. Since then, <15
cases have been reported. Vardaman and Albores® exam-
ined 550 cases of gallbladder carcinoma and found that
only six cases were CCG. Among them, only one case was
described with hepatoid differentiation. Another was reported
by Gakiopoulou et al,> who described a solid adenocarci-
noma with hepatoid features composed of large polygonal
cells with mostly clear cytoplasm. CCG has a significant
female preponderance. When diagnosed, the average age
is 60 years. The current case describes the very first male
patient with CCG.

Laboratory tests of tumor markers, such as CA19-9 and
CEA, usually were positive. The AFP may also be positive.
The pathomorphological feature of this case is papillary
form, a protrusion to the gallbladder lumen growth. Papil-
lary type has a lower tendency of direct invasion and lymph
node metastasis.” The histogenesis of CCG is supposed to
arise from the epithelium.® The anatomic location of the base
of the tumor mass is usually at the body and the fundus of
gallbladder.¢

Bittinger et al’ suggested that only when >50% tumor
cells show the clear cell differentiation, the tumor can be
termed as CCG. The lesions are composed of clear cells with
abundant cytoplasm and clear-cut cell borders.! The cells are
arranged in nests, glands, cords, or trabeculae, and contain
prominent hyperchromatic nuclei with few cytological atypia,
showing a solid, infiltrative growth pattern.’ Foci of classi-
cal adenocarcinoma are always seen in the tumor mass. The
cytoplasm of most of the cells is rich in glycogen and some-
times contains vacuoles of mucin.! However, many other
malignant lesions may also show similar characteristics, such
as metastatic clear cell renal carcinoma of the gallbladder,'-'
clear cell carcinoma of the ovary,"” endometrial clear cell
carcinoma,'® the malignant clear cell sugar tumor of the
lung,'” and other tumors with clear cell differentiation. The
most important differential diagnosis is to distinguish renal
clear cell carcinoma from hepatocellular carcinoma, espe-
cially with direct invasion of the liver.
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Figure 3 Histology of the CCG.

Notes: (A) Approximately 70% of the lesion is composed of clear cell (H&E; original magnification x40). (B) Clear cell adenocarcinoma composed of cells with hepatoid
differentiation. The tumor cells are arranged in a nested and trabecular pattern (H&E; original magnification x100). In immunohistochemical stain: (C) in the hepatoid areas,
HepPar | immunoreactivity shows a coarse granular staining (H&E; original magnification x100), (D) the tumor cells are positive for CK19 (H&E; original magnification x100),
(E) the tumor cells are negative for AFP (H&E; original magnification x100), (F) the tumor cells are positive for CK8-18 (H&E; original magnification x100), (G) the tumor
cells are positive for GPC-3 (H&E; original magnification x100), and (H) the tumor cells are negative for SMA (H&E; original magnification x100).

Abbreviations: CCG, cell adenocarcinoma of the gallbladder; H&E, hematoxylin and eosin; HepPar |, Hepatocyte Paraffin |; CK, cytokeratin; AFP, alpha-fetoprotein;
GPC-3, Glypican 3; SMA, smooth muscle actin.
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Table | Findings in previously reported cases of CCG with hepatoid differentiation

Case Age Gross features  Hepatoid Lymph node Metastases Follow-up
(years) differentiation metastases

Case |® 66 7x3%X2 cm Small foci in the No The omentum, Alive with disease (exact
gallbladder; predominated multiple peritoneal  survival time is not mentioned)
in the metastases sites

Case 23 76 2.5%1.5%0.5 cm Some parts of the No No 8 months without recurrence by
gallbladder the time of the case reported

Present 80 7.1x5.6x4.6 cm Almost all the tumor Yes No 19 months without recurrence

case cells were composed of

clear cells

by the time of the case reported

Abbreviation: CCG, cell adenocarcinoma of the gallbladder.

As shown in the abdominal CT scan, there were no other
lesions in the kidney, except the renal cyst. So it can rule out
the diagnosis of renal clear cell carcinoma. Well-differenti-
ated cells with the characteristic of classical adenocarcinoma
and severe dysplasia in the adjacent mucosa support the
diagnosis of primary carcinoma. In order to determine the his-
tological subtype, immunohistochemistry can play a certain
role. CEA and CK7 were stained strongly in gallbladder but
were negative in nearly all other clear cell carcinomas, such
as the renal, ovary, liver, and the endometrium. So making
the correct diagnosis is of some help. In our case, the cell
was indistinguishable from the hepatocellular carcinoma by
the microscope, and the immunohistochemistry showed a
strong positivity for Hepatocyte Paraffin 1, which is mainly
expressed in the hepatocyte. The AFP and glypican 3 were
negative, whereas the CK19 was positive, which suggested
that the tumor originated from epithelium of the gallbladder
and had a hepatoid differentiation. The common embryonic
origin could explain the neoplasm of the gallbladder and
liver that have similar morphological features and antigenic
properties.!® The literature review indicated that this is the
first case of primary CCG with widely hepatoid differentia-
tion. Only two cases of CCG with hepatoid differentiation
have been previously reported that are summarized in Table 1.
Vardaman and Albores® described a case in which the tumor
was metastasized to multiple peritoneal and the omentum
sites at the time of diagnosis and showed widely hepatoid
differentiation in the metastasis sites. While in the primary
tumor site, the gallbladder, only small foci of hepatoid dif-
ferentiation were observed. Detailed follow-up information is
not known, because the report just described that the patient
was still alive with disease at the time of publication. Another
case reported by Gakiopoulou et al® described a 76-year-old
female patient who underwent operation for cholelithiasis and
was diagnosed with hepatoid adenocarcinoma at the time of
pathological diagnosis. They pointed out that a firm whitish

solid tumor measuring 2.5x1.5x0.5 cm was observed, with
areas of hepatoid adenocarcinoma composed of clear cells.
It was proved that there was no recurrence by the time this
case was reported (8 months postoperatively).

A review of previously reported CCG shows that all the
cases were limited by lack of a detailed description of survival
time and death due to disease in a relatively short period. There
was no indication of adjuvant chemotherapy, and no literature
has been reported on the application of chemotherapy. In gen-
eral, the prognosis of CCG is poor and surely determined by
the disease stage. In our case, the patient refused chemotherapy
and by the time the case was reported, the patient was still free
of recurrence 18 months after radical resection. The long-term
outcome was still observed in the follow-up. Hence, we can
conclude that CCG with hepatoid differentiation when com-
pared with the outcomes and prognosis of patients with CCG
has a better outcome in time to overall survival, especially
when treated with gallbladder radical resection. Therefore,
for patients with CCG with hepatoid differentiation, surgical
resection is the only potentially curative therapy.

Conclusion

Although CCG with hepatoid differentiation is a very rare
malignant neoplasm, awareness of its existence and an effi-
cient immunohistochemical marker panel for the diagnosis
of CCG will be very helpful in the differential diagnosis,
especially in order to avoid misdiagnosis as metastatic
hepatocellular carcinoma.
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