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CASE REPORT

A case of a large cholangiolocellular carcinoma
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Abstract Cholangiolocellular carcinoma (CoCC) is a rare
malignant primary liver tumor that is considered to originate
from the canals of Hering, where hepatic progenitor cells are
located. CoCC has various clinicopathological findings,
therefore it is difficult to describe a clear diagnostic criteria
for CoCC. Reported is a case of a large CoCC in a 45-year-
old Japanese woman, which could not be preoperatively
diagnosed as CoCC. The final diagnosis of CoCC was
determined by pathological observation. Since both the
biological behavior and diagnostic criteria of CoCC remain
unclear, it is necessary to accumulate more information on
CoCCs in order to elucidate these characteristic findings.
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Introduction

Cholangiolocellular carcinoma (CoCC), a rare malignant
primary liver tumor that accounts for 0.56% of all primary
liver cancers [1, 2], is considered to originate from the
ductules/canals of Hering, where hepatic progenitor cells
(HPCs) are located [3]. The most characteristic histopa-
thological feature of CoCC is a tendency for the neoplastic
cells to be composed of a mixture of small monotonous
glands, with antler-like anastomosing patterns and an
abundant hyalinized and/or edematous fibrous stroma with
lymphocytic infiltration [4]. HPCs are liver-specific adult
stem cells that are activated when mature hepatocytes and/
or cholangiocytes are damaged and become capable of
differentiating into both cell types. Therefore, components
of cholangiocellular carcinoma (CCC) and/or hepatocel-
lular carcinoma (HCC) often coexist with CoCC. The
varied clinicopathological findings make it difficult to
describe clear diagnostic criteria, so CoCC cannot be
diagnosed preoperatively and only a few cases have been
reported in the English literature [5]. Here, we present a
case of a large CoCC with imaging and clinicopathological
findings and a review of the literature, with a particular
focus on the hepatic stem cell origin of CoCC.

Case report

A 45-year-old Japanese woman was referred and admitted
to our hospital for evaluation of a liver mass that was
detected by abdominal ultrasound during a close inspection
for epigastric discomfort. She had a history of appendicitis
and asthma but no history of blood transfusion or high
alcohol intake. Physical examination upon admission was
normal. No ascites, peripheral edema or flapping tremor
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was observed. She was 161.9 cm in height and weighed
52.3 kg. Her blood pressure was 116/75 mmHg, and her
pulse was 6 L/min.

Laboratory examinations showed normal values: white
blood cell count, 7900/mL; red blood cell count,
411 x 104/mL; platelet count, 21.1 x 104/mL; prothrom-
bin time, >100%; albumin, 4.1 g/dL; total bilirubin,
0.7 mg/dL; aspartate aminotransferase (AST), 16 IU/L;
alanine aminotransferase (ALT), 13 IU/L; alkaline phos-
phatase, 136 TU/L; and y-glutamyl transpeptidase, 20 TU/L.
Serum biomarkers indicated normal liver function. Her
Child class was A and her indocyanine green retention rate
at 15 min (ICGR15) was 3.0%. Hepatitis B virus (HBV)
surface antigen and hepatitis C virus (HCV) antibodies
were negative. Levels of serum tumor markers were within
normal limits, including o-fetoprotein, carbohydrate anti-
gen 19-9, carcinoembryonic antigen and prothrombin
induced by vitamin K absence or antagonist-II (Table 1).

Abdominal computed tomography (CT) depicted an
isoattenuating to hypoattenuating pear-shaped tumor mea-
suring 45 x 75 mm in the medial segment (S4) of the liver
(Fig. 1a). Predominant peripheral enhancement was seen
with lower central density in the early phase, and persistent
enhancement was seen in the delayed phase of dynamic
contrast imaging (Fig. 1b, c¢). The margin of the tumor
was clear. Magnetic resonance imaging (MRI) showed
low- and high-intensity nodules in T1- and T2-weighted
images, respectively. Peripheral enhancement was seen
in the early phase during contrast enhancement in a
gadolinium-ethoxybenzyl-diethylenetriamine  pentaacetic
acid (Gd-EOB-DTPA) dynamic study. In that imaging
study, persistent enhancement was seen in the delayed
phase, and hypoattenuation was seen relative to the sur-
rounding liver tissue in the hepatic cell contrast phase
(Fig. 2a—e). The tumor showed high intensity on diffusion-
weighted images (Fig. 2f) and low signal intensity was seen

on an apparent diffusion coefficient (ADC) map (Fig. 2g).
'8E_fluorodeoxy glucose positron emission tomography
(FDG-PET)/CT also revealed a focal region of increased
uptake in S4 of the liver that correlated with the lesion
observed by CT and MRI, with a standardized uptake value
(SUV) maximum of 5.0, and with no other sites of abnormal
FDG uptake identified on a whole-body PET (Fig. 3).

Based on these preoperative imaging findings, the
hepatic tumor was diagnosed as a hepatic carcinoma, and
the patient safely underwent a partial hepatectomy. The
patient’s postoperative course was uneventful, and she was
discharged on postoperative day 5.

The resected tumor measured 7.5 x 7.1 x 4.4 cm, and
was a whitish, solid, non-encapsulated double nodule with
a relatively regular margin. It was pear-shaped and con-
tained a central scar comprising coarse fibrosis with a
respective nodule (Fig. 4). Microscopic examination
revealed that small ductules composed of cells with large
ovoid nuclei and mild atypia had partially proliferated in an
anastomosing pattern resembling Hering canal-like small
glands. However, the ductules of the tumor were larger
than the Hering canals in diameter and were not contiguous
with the hepatic cords (Fig. 5a, b). Moreover, since mucin
production was not observed in the tumor cells, the tumor
was thought to be a CoCC. The tumor cells were immu-
nohistologically positive for the biliary/HPC markers
cytokeratin (CK) 7 and CK19, and negative for the he-
patocytic markers hepatocyte paraffin-1 and «-fetoprotein.
A strong intraluminal staining pattern for epithelial mem-
brane antigens (EMAs) was seen in the gland (Fig. 5c). On
the other hand, immunostaining for the carcinoid markers
chromogranin A, synaptophysin and neuron-specific eno-
lase (NSE) was negative. CoCC was confirmed as the final
pathological diagnosis. The patient was alive without
recurrence when this report was written at 12 months after
the operation.

Table 1 Laboratory data on

patient admission WBC 7900/ ll]-;
RBC 411x10%/uL
HCT 38.1%
Hb 12.9 g/dL
Plt 21.1x10*uL
PT% >100%
PTINR 0.96
APTT 319 s

TP 7.0 g/dL AFP 3.3 ng/mL
Alb 4.1g/dL CA19-9 29.3 U/mL
BUN 15 mg/dL CEA 1.0 ng/mL
Cre 0.7 mg/dL PIVKA-II 3 mAU/mL
T-Bil 0.7 mg/dL Gastrin 73 pg/mL
AST 16 TU/L

ALT 13 IU/L HBsAg(—)

LDH 136 IU/L HBcAb(—)

ALP 127 IU/L HCVAb(—)

ChE 262 IU/L

Na 140 mEq/L ICGR15 3.0%

CI 105 mEq/L

K 3.9 mEq/L
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Fig. 1 Abdominal computed tomography (CT) findings. a Plain CT
shows a hypoattenuating pear-shaped tumor in the median segment
(S4) of the liver. b Marked enhancement is observed in the periphery

Discussion

CoCC is an extremely rare primary malignant tumor of the
liver, and its frequency is as low as 0.56% in Japan [1].
CoCC may originate from HPCs and may have the pluri-
potency to proliferate into CCC and/or HCC. In fact, in a
previous study, all cases of CoCCs exhibited an HCC-like
trabecular growth pattern located at the tumor/non-tumor
boundary, while 63.3% of cases showed small tumor areas
of papillary and/or clear glandular formation with mucin
production and abundant fibrous stroma, which are con-
sidered to be typical features of CCC [5]. Furthermore, it
has been postulated that HPCs are candidate cells for car-
cinogenesis, and they also give rise to CoCC in chronic
liver diseases. Although it has been reported that tumors
showing HPC features have a poorer prognosis than tumors
without these features [4], it is very difficult to make a
preoperative diagnosis of CoCC. Therefore, it is necessary
to acquire more information on CoCCs in order to clarify
these issues.

The diagnostic criteria for CoCC using imaging studies
have not been clearly established, and as a consequence,
CoCC is difficult to diagnose preoperatively. In the present
case, the imaging findings were recognized as being similar
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of the tumor in the arterial phase of dynamic contrast CT. ¢ Persistent
enhancement is observed in the delayed phase of dynamic contrast CT

to those of most reported cases of CoCC, but this cannot be
considered a differential diagnosis. As reported in the lit-
erature, in the hepatic arterial phase of dynamic CT, CoCC
is depicted with peripheral enhancement or a mosaic pat-
tern [6]. In the portal venous and delayed phases, dynamic
CT depicts CoCC with continuous enhancement or
homogenous hyperattenuation. MRI of a typical CoCC
reveals a low-signal intensity liver tumor in T1-weighted
images and a high-signal intensity tumor in T2-weighted
images. Marked contrast enhancement of the tumor has
also been observed at the periphery of the tumor on MRI
obtained during the arterial and portal venous phases [7].
These findings are very similar to those of CCC. Although
a differential diagnosis of HCC and CCC may be possible
with conventional imaging, it is very difficult to distinguish
between CCC and CoCC with conventional imaging at the
present time.

Characteristics of CoCC that differ from those of CCC
include significantly higher rates of detection during fol-
low-up of chronic hepatitis, ALT and/or AST abnormalities,
hepatitis virus infection and fibrosis. It has been reported
that 56% of CoCC patients were infected with HCV, 11%
were infected with HBV and only 33% were negative for
both HCV antibodies and HBs antigen [8]. The surrounding
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Fig. 2 Magnetic resonance imaging (MRI) findings. a The tumor
shows low intensity on T1-weighted imaging. b The tumor shows a
slightly high intensity on T2-weighted imaging. ¢ A gadolinium-
ethoxybenzyl-diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)
dynamic study shows peripheral enhancement of the tumor in the

early contrast enhancement. d, e Persistent enhancement is observed
in the delayed phase. f High intensity is observed on a diffusion-
weighted image. g An apparent diffusion coefficient (ADC) map
shows the tumor with low signal intensity
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Fig. 3 '®F-fluorodeoxy glucose -]
positron emission tomography/
computed tomography (FDG-
PET/CT) findings. FDG-PET/
CT reveals a tumor in the S4 of
the liver that shows FDG uptake
with a standardized uptake
value (SUV) maximum of 5.0.
No other sites of abnormal FDG
uptake were identified
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Fig. 4 Macroscopic features of
the resected specimen. A pear-

shaped tumor measuring

7.5 x 7.1 x 4.4 cm is whitish

in color and without a capsule

liver tissue showed liver cirrhosis in 26.7% of patients and
chronic hepatitis with varying degrees of fibrosis in 73.3%
of patients [1]. However, similar to the present case, a
history of liver damage is not necessarily seen in all cases of
CoCC. Therefore, CoCC should be considered when the
imaging findings are not typical of HCC or CCC without
elevation of serum tumor markers.
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Pathological features of CoCC must be confirmed in
order to make a definitive diagnosis, but because CoCC
is a rare tumor and presents some conceptual difficulties,
it is rarely diagnosed by pathologists. Nevertheless, the
histopathological morphology of CoCC has distinct and
characteristic features, as described by the World Health
Organization criteria [9]. As mentioned above, the tumor
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Fig. 5 Pathological features of the tumor. a A low-power view of the
tumor demonstrates that tumor cells have proliferated with an
irregular, lobulated border. H&E staining, x100. b A high-power
view shows that the tumor cells have proliferated in an anastomosing
pattern of small ductules resembling the canals of Hering with

cells have small ovoid nuclei and an eosinophilic cyto-
plasm with mild atypia, and proliferate in an anastomo-
sing pattern of small ductules resembling the canals of
Hering with fibrous stroma and without mucin produc-
tion. However, it is difficult to diagnose CoCC with a
needle biopsy because CoCC may have HCC-like tra-
becular areas and CCC-like areas in addition to the
CoCC areas. These 3 different areas can coexist to var-
ious degrees. In the present case, areas of papillary and/
or clear glandular formation with mucin production and
abundant fibrous stroma were confirmed, findings which
are considered to be typical features of CCC [5]. In the
literature, only 3 CoCC cases have been precisely diag-
nosed preoperatively, 1 case by recurrence and 2 cases
by needle biopsy. Moreover, hematoxylin and eosin
(H&E) staining alone cannot determine a CoCC diagno-
sis because the pathological findings are varied and
depend both on which component of the tumor is pre-
dominant and on the degree of CoCC differentiation.

abundant fibrosis. H&E staining, x400. ¢ Immunohistochemical
staining of epithelial membrane antigens reveals a strong intraluminal
staining pattern in the gland. Magnification, x400. d The luminal
structure in the tumor was positive for cytokeratin 7 antibody.
Magnification, x400

Consequently, immunohistochemical findings should be
taken together with histological findings for the diagnosis
of CoCC.

In the present case, tumor cells in the CoCC areas showed
strong cytoplasmic positivity for CK7, CK19 and neural cell
adhesion molecule as biliary/HPC markers, which was very
similar to nonmalignant ductular reactions. In addition,
specific adenosine triphosphate-binding cassette transport-
ers, such as multidrug resistance protein 1 (MDR1), multi-
drug resistance-associated protein 1 (MPR1), MPR3 and
breast cancer resistance protein (BCRP) generally show
stronger staining intensity in CoCC compared with nonne-
oplastic HPC/ductular reactions. Other indications of CoCC
include tumor cell expression of hematopoietic markers such
as receptors for stem cell factor c-kit and prominin-1,
embryonic stem cell markers such as POUSF1, and the leu-
kemia inhibitory factor. In contrast, hepatocytic markers
such as hepatocyte paraffin-1, canalicular polyclonal carci-
noembryonic antigen and CD10 are negative in CoCC.
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In this present case, it is important to note that there was a
strong intraluminal EMA staining pattern in the gland.

The question invariably arises as to whether CoCC
differentiates into CCC or HCC during the process of
growth. In the present case, from the pathological findings
it was thought that the tumor differentiated into CCC.
Indeed, it has been reported that the maximum tumor
diameter of CoCCs ranges from 0.8 to 11 cm (mean £ SD,
4.9 4+ 3.2 cm). In a total of 33.3% of cases, the CoCCs
were less than 3 cm in diameter. One reason for this could
be that most patients with CoCCs have a history of chronic
hepatitis, and it is possible that such patients may have a
greater frequency of periodic medical checkups that lead to
detection of CoCC at an early stage. However, recent
studies have described that activated HPCs are a target
population for carcinogenesis, and that activated HPCs are
present not only in hepatic malignant tumors such as HCC,
combined HCC-CCC and CCC, but also in premalignant
precursor lesions and hepatocellular adenomas [10].

One example of this carcinogenic potential is the
expression of CK19, which is normally found in HPCs and
cholangiocytes but not in hepatocytes. It has been reported
that 12% of HCCs express CK19, and compared to CK19-
negative HCCs, CK19-positive HCCs are associated with
increased malignancy. CK19-positive HCCs do not express
hepatocyte paraffin-1 like CoCCs. This suggests that these
HCCs originate from HPCs, despite the histological evi-
dence of a hepatocyte origin, poor histological differenti-
ation, and intrahepatic or extrahepatic metastases. Also,
referring to the gene expression profiles, CoCC and CK19-
positive HCC have high homology. This evidence suggests
the possibility that while keeping the characteristics of
HPC, CoCC may differentiate into HCC or CCC during the
process of growth.

Conclusions

The biological behavior of CoCC remains unknown,
although some reports have shown that CoCCs exhibiting
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HPC-like features have a poorer prognosis than tumors
without these features. Since a preoperative diagnosis of
CoCC is generally difficult, CoCC should be considered as
a differential diagnosis when a tumor with imaging find-
ings similar to CCC is observed.
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