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CASE REPORT

A case of intrahepatic clear cell cholangiocarcinoma
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Abstract

Intrahepatic clear cell cholangiocarcinoma is very rare -
only 8 cases have been reported. A 56-year-old Japa-
nese man with chronic hepatitis B infection was diag-
nosed with a 2.2 cm hepatocellular carcinoma on imag-
ing, and hepatic segmentectomy was performed. His-
topathologically, the tumor cells had copious clear cy-
toplasm and formed glandular structures or solid nests.
These pathological findings suggested the tumor was
a clear cell variant of intrahepatic cholangiocarcinoma.
Particular stains and radiological images suggested that
the cause of the clear cell change had been glycogen,
not mucin nor lipid. On immunohistochemical staining,
cytokeratin (CK) 7 and CK19 were positive, whereas
CK20 was negative. Vimentin was detected on the cell
membranes, and CD56 was focally positive. The patient
was given adjuvant chemotherapy and is currently free
from the tumor 7 mo postoperatively. Careful follow-up
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with adequate postoperative supplementary chemo-
therapy is necessary because the characteristics of this
type of tumor are unknown.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Intrahepatic cholangiocarcinoma (ICC) represents about
15% of primary liver cancers'"’. Several studies in recent
years have suggested that chronic hepatitis increases the
carcinogenesis of ICC, with particular relevance of hep-
atitis B virus infection™. Therefore, it is often difficult
to preoperatively distinguish ICC from hepatocellular
carcinoma (HCC), despite the high resolution of the lat-
est imaging techniquesm.

In ICC, there is a quite rare variant, clear cell carcino-
ma™*""; untl now, only 8 cases have been reportedwm
(Table 1). The tumor is characterized by proliferation of
the tumor cells with clear cytoplasm similar to renal clear
cell carcinoma. The patients are in their 50 s or 60 s and
no gender specificity has been found. The patients often
have no underlying diseases. The background and risk

factors of the ICC clear cell variant are unknown. Unlike
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typical ICC, there is no report on the relevance of hepa-
titis. The prognosis is relatively good. The mechanism
for the clear cell change has been speculated to involve
glycogen“’”

In this report, a case of intrahepatic clear cell cholan-

, mucin””, or lipidW], but it remains unclear.

glocarcinoma with background chronic hepatitis B infec-
tion is presented. We discuss histopathological and radio-
logical findings on the mechanism of clear cell change,
and present a review of the literature.

CASE REPORT

A 56-year-old Japanese man who was found to have
hepatic dysfunction on annual examination 3 years pre-
viously. He was diagnosed as having chronic hepatitis B
(HBe-antigen (Ag)-positive and HBe-antibody (Ab)-neg-
ative). He was started on antiviral treatment with lamivu-
dine {(-)-1-[(2R,5S)-2-hydroxymethyl-1,3-oxathiolan-
5-yl]}. As the antiviral effect was not adequate, he was
changed to a new drug, entecavir hydrate {9-[(1S,3R,4S)-
4-hydroxy-3-(hydroxymethyl)-2-metylenecyclopentyl]
guanine monohydrate cytosine}, to prevent tolerance
emerging. As a result, HBV-DNA became negative, but
the amplification signal of the virus remained detectable.

Follow-up abdominal ultrasonography 1 mo prior to
surgery revealed a well-circumscribed, 2 cm mass with
a halo at segment 7 (§7) of the liver. The tumor was
diagnosed as HCC based on the findings of computed
tomography (CT) and magnetic resonance imaging (MRI)
of the abdomen. He was admitted to our hospital for
surgery. At the time of admission, laboratory examination
(Table 2) showed that a-fetoprotein (AFP) and protein
induced by vitamin K antagonist or agonist (PIVKA)-
Il were in the normal range, and liver function tests were
mildly abnormal (Child-Pugh Class A). Both HBs-Ag and
HBs-Ab were high.

CT showed a well circumsctibed mass in the postero-
superior S7 of the right lobe, measuring approximately
2 cm in diameter, with no calcification or fatty component
(Figure 1A). After intravenous injection of iopamidol
{N,N’-Bis [2-hydroxy-1-(hydroxymethyl)ethyl]-5-[(2S)-
2-hydroxypropanoylamino]-2,4,6-triiodoisophthalamide}
(total amount, 100 mL; injection rate, 3 mL/s), the lesion
was well enhanced in the arterial phase (Figure 1B) and
showed washout in the equilibrium phase (Figure 1C).
Although the tumor margin was irregular without capsule-
like enhancement, the internal enhancement pattern was
consistent with classical HCC.

On MR, the tumor was hypointense on T1-weighted
imaging and hyperintense on T2-weighted imaging rela-
tive to the liver parenchyma (Figure 2A). Diffusion-
weighted images showed that the lesions had very high
intensity (Figure 2B). Opposed-phase images showed no
signal intensity reduction compared with in-phase im-
ages (Figure 2C and D), indicating no fatty component
in the tumor. The MRI were also consistent with HCC.

This tumor was diagnosed as an HCC from the im-
aging studies, and hepatectomy was performed. Based
on the findings of intraoperative ultrasonography, the
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tumor was located close to the right hepatic vein, and
subsegmental resection combined with the hepatic vein
was performed. Macroscopically, the cut surface of the
surgical specimen showed a yellowish-white, solid tumor,
measuring 1.5 cm X 2.2 cm. Although the tumor margin
was clear, there was no fibrous capsule. Neither hemor-
rhage nor large blood vessels were observed in the tu-
mor. The outline margin with the surrounding liver was
irregular, indicating cholangiocarcinoma (Figure 3).

Pathologically, cuboidal to columnar cells with copi-
ous clear cytoplasm proliferated in the ductal structures
(Figure 4A). Most of the tumor showed a well-differ-
entiated glandular pattern (Figure 4B), and there was an
area showing a poorly differentiated component without
conspicuous lumens and forming solid nests (Figure 4C).

The tumor cells showed a weak reaction to periodic
acid Schiff (PAS) and were digested by diastase treatment
(Figure 5A and B). Neither mucicarmine nor Alcian blue
stained the tumor cells (Figure 5C and D).

Immunohistochemical staining showed positive reac-
tions for cytokeratin (CK) 7, CK19, vimentin (cell mem-
branes), CD56 (focally), and epithelial membrane antigen
(EMA) (membranes of the luminal side) (Figure 6), and
negative reactions for CK20, AFP, hepatocyte, and car-
cinoembryonic antigen (CEA) (Table 3).

Based on the histopathologic and immunohisto-
chemical findings, the tumor was diagnosed as intrahe-
patic cholangiocarcinoma, clear cell variant. In the liver
parenchyma, mild fatty change of hepatocytes, mild
fibrosis and bridging of portal areas, and inflammatory
infiltrates were observed.

Postoperatively, the patient was given adjuvant chemo-
therapy with tegafur-gimeracil-oteracil potassium {5-flu-
oro-1-[(2RS)-tetrahydrofuran-2-yl] uracil-5-chloro-2,4-
dihydroxypyridine-monopotassium1,2,3,4-tetrahydro-2,4-
dioxo-1,3,5-triazine-6-catboxylate} and is presently, 7 mo
after surgery, free from tumor recurrence.

DISCUSSION

ICC is an epithelial malignancy that originates in the
intrahepatic bile duct epithelium. Most ICCs are adeno-

carcinomas showing a tubular pattern, while some show
[1

cords or papillary structures I Variants include adeno-

squamous carcinoma, sarcomatoid carcinoma, mucinous

carcinoma, mucoepidermoid carcinoma, signet-ring cell
[1,4-6] Th . 1

. There is also a
[1,4-11]

carcinoma, and squamous carcinoma
very rare variant, the clear cell variant
Only 8 cases of the clear cell variant of ICC have been

4,7-11 :
7 As the number of cases is very

reported until now
low, there is not a clear definition of histology and back-
ground disease. The reported background diseases were
one case with diabetes mellitus and hypertension[g] and 2
cases with cholecystectomy™ in the previous 8 reported
cases. The present case had chronic hepatitis B as the
background disease, that had not been reported.

The cleat cell variant of ICC is charactetized by tubu-
lar structures that consist of clear cells with copious clear

cytoplasm, as well as a solid nest pattern” and papillary
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Figure 1 Findings of contrast enhanced computed tomography (CT) of the abdomen (arrows indicate the tumor). A: Plain CT shows a well-circumscribed
mass in the posterosuperior S7 of the right lobe, measuring approximately 2 cm in diameter, with no calcification or fatty component; B: Enhanced CT of the arterial
phase shows that it is well-enhanced; C: Enhanced CT of the equilibrium phase shows a washed-out image.

Table 1 Reported cases of intrahepatic cholangiocarcinoma clear cell variant

Yr Age (yr)/sex Location Size (cm) Hepatitis Liver cirrhosis Mechanism Prognosis

1998 64/F Unknown 12 Unknown Unknown Unknown Unknown

1998 62/M Right lobe 5 - - Unknown Dead, 14 mo; no treatment
1998 72/M Left lobe 15 Unknown Unknown Lipid >> glycogen Alive, 30 mo

1999 50/M S6 15 = Unknown Mucin Alive, 12 mo

2001 64/M Right lobe 6 - - Unknown Alive, 3 yr

20074 51/M S4a 9 Unknown - Lipid >> glycogen Meta, 1 yr; dead, 3 yr
20074 60/F S5 45 Unknown - Lipid >> glycogen Alive, 1 yr

20074 58/F S5 2.3 Unknown - Lipid >> glycogen Alive

Present case 56/M S7 22 HBV - Glycogen Alive, 7 mo

M: Male; F: Female; S: Segment; meta: Metastasis.

Table 2 Serum data on admission Table 3 Immunohistochemical staining

Item Data Normal values Antibody Company Result
HBs-Ag (C.O.I) 2775 <1.0 CK7 DAKO +
HBs-Ab (mIU/mL) 165.1 <5.0 CK19 DAKO
Anti-HCV-Ab (C.O.]) 0.1 <1.0 CK20 DAKO -
a-fetoprotein (ng/mL) 3.6 <70 CAMS5.2 Becton, Dickinson, and Co. +
PIVKA-TI (mAU/mL) 17.0 <40.0 EMA DAKO +
Carcinoembryonic antigen (ng/mL) 24 <50 CA19-9 DAKO + focal
Total cholesterol (mg/dL) 181.0 128-25 CEA DAKO -
Aspartate aminotransferase (IU/L) 28.0 13-33 CD56 DAKO + focal
Alanine aminotransferase (IU/L) 21.0 8-42 AE1/3 DAKO T
Alkaline phosphatase (IU/L) 198.0 115-359 Ki-67 (MIB-1) Novocastra 7.5%"
Lactate dehydrogenase (IU/L) 207.0 119-229 P53 Novocastra + focal
y-glutamy] transpeptidase (IU/L) 30.0 10-47 Bcl-2 DAKO -
TTF-1 DAKO =
HBs-Ag: Hepatitis B surface antigen; HBs-Ab: Hepatitis B surface antibody; Hepatocyte DAKO :
anti HCV-Ab: Anti hepatitis C virus antibody; PIVKA: Protein induced by a-Fetoprotein DAKO :
vitamin K absence; C.O.I: Cut off index. Vimentin DAKO +
CD10 DAKO -
S-100 protein DAKO -
pattern[()]. The neoplastic cells are medium sized with a Chromogranin DAKO -
vacuolated or clear cytoplasm and have distinct cell bor- Synaptophysin IDAKG -

ders™. The nuclei of the clear cells are round to ovoid
and hyperchromatic[9]. In the present case, most of the
tumor showed a well-differentiated glandular pattern,
though there were some areas showing a poorly differ-
entiated component without conspicuous lumens and
forming solid nests. The cells were of medium size in the The cause of the clear cell change is said to be gly-
glandular areas and were smaller in the solid areas. cogen, based on electron microscopy and diastase diges-

'Ki-67(MIB-1) index was estimated at the most frequent area. CAM: Cell
adhesion molecule; CEA: Carcinoembryonic antigen; TTF-1: Thyroid
transcription factor-1; CD: Cluster of differentiation.
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Figure 2 Findings of magnetic resonance imaging (arrows indicate the tumor). A: The T2-weighted image shows a hyperintense tumor; B: The inverse video
of the diffusion-weighted image shows a markedly hyperintense signal; C: In-phase T1-weighted image shows a hypointense signal; D: Opposed-phase T1-weighted

image shows no signal intensity reduction compared with Figure 2C.

Figure 3 Tumor images. A: Photograph of the cut surface of the tumor fixed
in formalin shows a yellowish-white, solid tumor, measuring 1.5 cm x 2.2 cm.
Although the tumor margin is clear, there is no fibrous capsule. Neither bleeding
nor blood vessels inside the tumor are observed. The outline margin with the
surrounding liver is irregular; B: Scanning image. The tumor consists of clear
cells. The margin is clear. The area surrounded by the black line is the poorly
differentiated area.

tion!™”

cicarmine or Alcian blue

, mucin, based on positive staining with either mu-
5791 and lipid, based on electron
microscopyW]. These cases may represent the same dis-
ease entity only because they show similar clear changes,
despite having different causes. In the present case, mucin
did not stain, the radiological findings did not support a

fatty component?, and only PAS with diastase suggested

glycogen.
Immunohistochemically, tumor cells were CK7-pos-

(49
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itive™™"" and CKZO—negativeH’wJ, and both Heme:1[4’9J
and AFP-negative"*"", CD56-positivity was reported
recently by Haas e# a/”, who argued that the reactivity was
related to the clear cell change. However, ICCs with hepa-
titis B or C were also reported to be CD56-positive!™'?.,
Therefore, it is uncertain whether the background is
responsible for CD56 reactivity. As CD56 had not been
determined in the reports before Haas ef a/, the reactiv-
ity for CD56 may be a new feature of clear cell ICC. The
expression of vimentin usually relates to mesenchymal
cells, though some epithelial tumors such as renal cell
carcinoma (RCC), some ICCs"™", and some clear cell ICCs
were seen in previous” cases and in the present case.

The clear cell variant of ICC should be distinguished
from clear cell HCC and metastatic clear cell carcinomas
arising from extrahepatic organs, especially RCC. Posi-
tivity for CK7 and negativity for CK20 correspond to
cholangiocarcinoma'”, Hepatocyte negativity, AFP-neg-
ativity, and formation of tubular structures can rule out
HCC"™, Lack of detection of mucin and small gland
formation may be similar to cholangiolocellular carcino-
ma. Cholangiolocellular carcinomas can be differentiated
in that they usually show numerous nodules composed of
cells smaller than normal hepatocytes'*” and are negative
for vimentin and CD56"". The differential diagnosis from
RCC is achieved by detailed examination of the kidneys
and negative staining for vimentin, CD10, and S-100 pro-
tein®™"*"". The present case was CD10- and S-100 protein-
negative and vimentin-positive, but reactivity for vimentin
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Figure 4 Pathological findings (hematoxylin-eosin). A: Clear tumor cells proliferate in a tubular shape. The pushing margin is irregular (x 40); B: Area of well-
differentiated duct formation. The tumor cells have copious clear cytoplasm (x 200); C: The poorly differentiated area shows solid proliferation (x 200).

Figure 5 Particular stains (x 400). A: The tumor
cells show a weak reaction for periodic acid Schiff
(PAS) stain; B: PAS stain is slightly digested by
diastase treatment; C: Mucicarmine is negative; D:
Alcian blue is negative.

=0 #‘;;m.:“):gé .

Figure 6 Immunohistochemical staining (x 200). A: Cytokeratin (CK) 7 is positive; B: CK19 is positive; C: Vimentin is positive; D: CD56 is focally positive; E:
Epithelial membrane antigen (EMA) is positive at the membrane of the luminal side.
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in ICC has also been reportedm’m. In addition, there were
no abnormalities in the kidneys in careful radiological
examination. Clear cell carcinoma of the gastrointestinal
tract can be differentiated by detailed examination and
histopathological findings.

Benign clear cell tumors of the bile ducts have sel-
dom been reported except for 3 cases of atypical bile
duct adenoma, clear cell typem. Immunohistochemically,
they showed similar reactivity to their malignant coun-
terpart, Le. positivity for CK7, CEA, EMA and p53 and
negativity for CK20. The only reported differential point
was positivity rate of Ki-67 (MIB-1) of under 10% for
bile duct adenomas and of over 50% for ICCs"”. How-
ever, the ICC clear cell variant has also been reported to
show positivity of less than 5%, Thus, the conclusion
has not been ascertained. Bile duct adenoma is said to
be under 1 cm in diameter, located under the capsules
and have less irregularity of the nuclei”. The present
case showed Ki-67 positivity of under 10%. However,
the size was 2.2 cm and it was located deep in the paren-
chyma apart from the capsule, with the nuclei showing
irregularity, indicating a diagnosis of carcinoma.

ICC is said to have a poor prognosis[z’m because of
its tendency to be diagnosed at a late stage and the ab-
sence of effective treatment". While the ICC clear cell
variant has been reported to have a good prognosis“’"/’g],
except for one death with metastasis after hepatic resec-
tion", and one case that had not been operated on be-
cause of underlying diseases and died 14 mo later"!. In
this case, the patient is currently free from disease, and
the medication for chronic hepatitis B and the postop-
erative chemotherapy has been continued. Because the
number of cases is very low, there is no evidence for the
use of chemotherapy. Therefore, careful follow-up with
sufficient postoperative supplementary chemotherapy is
necessary to achieve longer survival.
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