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Abstract:

Cholangiolocellular carcinoma (CoCC) is a rare primary liver cancer that is difficult diagnose due to a lack
of specific imaging findings. We herein report a case of CoCC accompanied by severe alcoholic cirrhosis.
Dynamic computed tomography showed a low-density tumor with a faint surrounding enhancement.
Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid-enhanced magnetic resonance imaging revealed
iso-intensity in the hepatobiliary phase and a maximum tumor diameter of 53 mm. "F-fluoro-2-deoxyglucose
position-emission tomography was moderately positive (maximum standardized uptake value: 4.3). CoCC
was diagnosed based on the pathological findings, including immunohistochemistry. We discuss the diagnos-

tic imaging findings and review previous reports.
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Introduction

Cholangiolocellular carcinoma (CoCC) is an uncommon
form of liver cancer with a reported incidence among re-
sected primary liver cancer of 0.56% (1). CoCC was first re-
ported by Steiner and Higginson in 1959, who determined
that it originated from cholangioles or the canals of Her-
ing (2). Recent advancements in the understanding of he-
patic progenitor cells (HPCs), which have been reported to
exist in the canals of Hering, have suggested that CoCC
originates from these cells (3), and this tumor has been cate-
gorized as combined hepatocellular-cholangiocarcinoma with
stem-cell features in the latest version of the World Health
Organization classification of tumors of the digestive system
2010 (4). The imaging diagnosis of CoCC has not been

fully established, and it is sometimes difficult to determine a
precise diagnosis of CoCC based on a tumor biopsy because
of its rarity and similarity to hepatocellular carcinoma
(HCC) or intrahepatic cholangiocarcinoma (ICC).

Regarding the postoperative results of surgically treated
CoCC, excellent outcomes have been reported with a 5-year
recurrence-free survival rate of 41% and a 5-year overall
survival rate of 72% (5). Thus, the first-line treatment for
CoCC should be surgical resection; however, this may be
difficult because CoCC usually develops in patients with
chronic liver disease (5, 6).

We herein report a case of CoCC that was successfully
treated by transcatheter arterial chemoembolization (TACE)
and percutaneous radiofrequency ablation (PRFA). We de-
scribe the diagnostic imaging findings, including those of
" F-fluoro-2-deoxyglucose  position-emission  tomography
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Table 1. Laboratory Data at the First Visit.
Peripheral blood Virus markers
WBC 3,760 /uL HBs-Ag )
RBC 372x10* /uL HCV-Ab )
Hb 14.7 g/dL.
Platelet count 54x10° /L
Coagulation Liver fibrosis markers
PT activity 66.7 % M2BPGi 8.86 COI
PT-INR 1.27 FIB-4 index  15.04
Blood chemistry Tumor markers
Total protein 8.1 g/dL AFP 11.6 ng/mL
Alb 2.8 g/dL L3 13.4 %
T-Bil 2.0 mg/dL DCP 24.7 mAU/mL
D-Bil 0.7 mg/dL CEA 8.36 ng/mL
AST 61 IU/L CA19-9 <2 U/mL
ALT 21 IU/L
LDH 270 TU/L
ALP 244 TU/L
¥-GT 347 TU/L
BUN 11.8 mg/dL
Cr 0.75 mg/dL
eGFR 81.7 mL/min/1.73 m?
Na 139 mEq/L
K 3.8 mEq/L
Cl 104 mEq/L
HbAlc 6.2 %

7-GT: y-glutamyltransferase, AFP: ¢-fetoprotein, Alb: albumin, ALP: alkaline phospha-
tase, ALT: alanine aminotransferase, AST: aspartate aminotransferase, BUN: blood urea
nitrogen, CA19-9: carbohydrate antigen 19-9, CEA: carcinoembryonic antigen, Cr: creati-
nine, D-Bil: direct bilirubin, DCP: des-y-carboxy prothrombin, eGFR: estimated glomeru-
lar filtration rate, FIB-4 index: fibrosis-4 index, Hb: hemoglobin, HbAlc: hemoglobin
Alc, HBs-Ag: hepatitis B surface antigen, HCV-Ab: hepatitis C virus antibody, INR: in-
ternational normalized ratio, LDH: lactate dehydrogenase, M2BPGi: mac-2 binding pro-
tein glycosylation isomer, PT: prothrombin, RBC: red blood cell count, T-Bil: total biliru-

bin, WBC: white blood cell count

(FDG-PET), and review previous reports on CoCC.

Case Report

A 7l1-year-old man was referred to our hospital because
of a liver tumor. He had been diagnosed with alcoholic liver
cirrhosis with ascites at another hospital four years previ-
ously but had continued to drink. At the first visit to our
hospital, he had been consuming at least 90 g/day of alcohol
for more than 30 years. Furthermore, he had suffered from
diabetes mellitus and been treated with insulin. Although
physical examinations showed mild jaundice in the conjunc-
tivae and edema in the lower legs, his consciousness was
clear, and no flapping tremor was observed. No objective
abnormalities were observed in the chest or abdomen.

Laboratory examinations (Table 1) showed a decreased
white blood cell count and platelet count, reduced prothrom-
bin activity, and decreased serum albumin. Serum total
bilirubin, aspartate transaminase, lactate dehydrogenase, and

v-glutamyltransferase levels were elevated. The levels of
alpha-fetoprotein, its subtype L3, and carcinoembryonic an-
tigen were mildly elevated, but the des-y-carboxy prothrom-
bin and carbohydrate antigen 19-9 levels were within their
normal ranges. The patient was negative for both hepatitis B
surface antigen and hepatitis C virus antibodies. As liver fi-
brosis markers, both the mac-2 binding protein glycosylation
isomer level and fibrosis-4 index were quite elevated, imply-
ing advanced liver cirrhosis.

Dynamic contrast-enhanced computed tomography (CT)
revealed a liver tumor of 53 mm maximum diameter in the
posterior-superior segment. The tumor was slightly enhanced
in the arterial phase (Fig. 1A) and showed prolonged en-
hancement both in the portal phase and late phase
(Fig. 1B, C). On ultrasonography (US), the tumor was het-
erogeneous with an unclear border (Fig. 2A). On plain mag-
netic resonance imaging (MRI), the liver tumor showed
hypo-intensity on TI1-weighted imaging (Fig. 1D). On
gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid
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Figure 1.

The imaging findings before transcatheter arterial chemoembolization (TACE) and the

first percutaneous radiofrequency ablation (PRFA). Dynamic contrast-enhanced computed tomogra-

phy (CT) revealed a liver tumor with a maximum diameter of 53 mm in the posterior-superior seg-

ment. The tumor was slightly enhanced in the arterial phase (A) and showed prolonged enhancement

in both the portal phase (B) and delayed phase (C). On plain MRI, the liver tumor showed hypo-in-
tensity on T1-weighted imaging (D). On gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic
acid (Gd-EOB-DTPA)-enhanced MRI, the liver tumor showed slight enhancement in the arterial
phase (E) and iso-intensity in the hepatobiliary phase (F).

(Gd-EOB-DTPA)-enhanced MRI, the liver tumor showed
slight enhancement in the arterial phase (Fig. 1E) and iso-
intensity in the hepatobiliary phase (Fig. 1F).

Prior to the diagnostic procedure for the primary liver tu-
mor, the tumor could not be conclusively diagnosed as HCC
or ICC, and the finding of iso-intensity in the hepatobiliary
phase suggested the possible existence of Kupffer cells in
the tumor. To determine the treatment, we performed FDG-
PET. The uptake of FDG in the liver tumor was observed
(maximum standardized uptake value: 4.3) without any other
hot spots (Fig. 3). Because these imaging findings were not
sufficient to make a precise diagnosis, a needle tumor bi-
opsy was performed after controlling the ascites with diuret-
ics. We first diagnosed the needle biopsy specimen as HCC
with a pseudo-glandular pattern. We decided to treat him

with TACE and PRFA because his tumor met the up-to-
seven criteria (7) and the hepatic functional reserve was con-
sidered insufficient for surgical resection. On angiography,
the liver tumor was slightly enhanced (Fig. 4), and TACE
was performed with 60 mg of miriplatin hydrate, 3 mL of
lipiodol, and gelatin particle solution. On plain CT per-
formed one day after TACE, the accumulation of pale
lipiodol in the tumor was observed (Fig. 5A). Because the
lipiodol deposition after TACE was slight and the effect of
TACE was considered to have been weak, additional US-
guided PRFA was performed one week after TACE. The
VIVA RF generator® system (STARmed, Goyang, South
Korea) was used for PRFA. Dynamic contrast-enhanced CT
confirmed that the target lesion was within the ablated area
(Fig. 5B).
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Figure 2. The findings of ultrasonography (US) before the
first and second percutaneous radiofrequency ablation (PRFA)
treatments. The tumor of the posterior-superior segment was
heterogeneous with an unclear border (A). The new lesion of
the anterior-inferior segment had a relatively clear border, un-

like the tumor of the posterior-superior segment (B).

Because the findings of diagnostic imaging, including dy-
namic contrast-enhanced CT and EOB-MRI, were not typi-
cal for HCC, we consulted a histology expert, and immuno-
histochemical analyses were performed. Hematoxylin-eosin
staining revealed that the tumor shape was dendritic to cri-
briform with a background of edematous fibrous tissue
(Fig. 6A). Immunohistochemistry revealed the tumor cells to
be positive for cytokeratin 19 (CK19) (Fig. 6B), with a
membranous pattern of epithelial membrane antigen (EMA)
(Fig. 6C), NCAM1/CD56 (Fig. 6D), and organic anion-
transporting polypeptide (OATP) 1B3 (Fig. 6E) and negative
value for arginase 1 (Fig. 6E). The surrounding hepatocytes
were also positive for OATP1B3 (Fig. 6F). According to
these findings, the pathological diagnosis was CoCC.

Dynamic contrast-enhanced CT performed 3 months after
PRFA revealed a slightly enhanced area adjacent to the ab-
lated area and a new lesion 10 mm in size in the anterior-
inferior segment (Fig. 5C). Both lesions showed prolonged
enhancement in the portal phase (Fig. 5D) and iso-density in
the late phase (Fig. SE). On US, although both lesions were
observed as masses, the new lesion of the anterior-inferior
segment had a relatively clear border (Fig. 2B), unlike the
lesion of the posterior-superior segment. PRFA of the local

Figure 3. The findings of *F-fluoro-2-deoxyglucose (FDG)
position-emission tomography (Upper: transverse section,
Lower: coronal section). The uptake of FDG (arrow) was ob-
served in the liver tumor (maximum standardized uptake val-
ue: 4.3). There were no other hot spots.

Figure 4. The findings of angiography before the first percu-
taneous radiofrequency ablation. The liver tumor was slightly
enhanced.

recurrence of posterior-superior segment and the new lesion
of the anterior-inferior segment was performed. Dynamic
contrast-enhanced CT performed three days after PRFA
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Figure 5. The course of computed tomography (CT) findings after transcatheter arterial chemoem-
bolization (TACE). On plain CT taken one day after TACE, the accumulation of pale lipiodol in the
tumor was observed (A). Dynamic contrast-enhanced CT performed after the first PRFA showed that

the target tumor was included within the ablation area (B). Dynamic contrast-enhanced CT per-

formed three months after PRFA revealed a slightly enhanced area adjacent to the previously ablated

area in the arterial phase. Furthermore, the new lesion was detected in the anterior-inferior segment
(C). Both lesions showed prolonged enhancement in the portal phase (D) and iso-density in the late
phase (E). Dynamic contrast-enhanced CT performed after the second PRFA treatment showed that
both target lesions were included within the ablated area (F).

showed that both target lesions had become unenhanced ar-
eas with a safe margin (Fig. 5F). There was no recurrence
of CoCC as of six months later. The clinical course of the
patient is presented in Fig. 7.

Discussion

The major findings from this case report are as follows:
(i) CoCC developed in a patient with alcoholic liver cirrho-
sis; (ii) the tumor showed atypical findings on Gd-EOB-
DTPA-enhanced MRI, including no defect in the hepatobili-
ary phase; (iii) FDG-PET showed an increased uptake
within the tumor; and (iv) PRFA was tolerable and may be
effective, even in patients with a large CoCC and a poor he-
patic functional reserve.

CoCC is very rare malignant liver tumor (1). Although
CoCC sometimes develops in patients with chronic liver dis-
ease, the etiology is mainly viral hepatitis, and cases involv-
ing the development of CoCC in a background of alcoholic
liver disease are relatively rare (5, 6). Arrizumi et al. (5)
analyzed 29 cases of CoCC, and 22 (75.9%) were compli-
cated with chronic hepatitis or cirrhosis. Nineteen of those
22 cases (86.4%) were due to viral hepatitis, while alcoholic
liver injury was only responsible in 1 case (4.5%) (5). Fur-
thermore, many cases have been diagnosed based on the
pathological examination of specimens obtained by surgical
resection (5, 6). Thus, the present case was thought to be
valuable given that CoCC developed in a background of al-
coholic cirrhosis and was diagnosed by a needle biopsy.

CoCC sometimes contains an HCC and/or ICC compo-
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Figure 6. The pathological findings of the tumor of posterior-superior segment before the treat-

ments. The tumor shape was dendritic to cribriform with a background of edematous fibrous tissue,

and no mucus secretion by the tumor cells was observed (A). On immunohistochemistry, cytokeratin
19 (CK19) (B), a membranous pattern of epithelial membrane antigen (EMA) (C), and NCAM1/CD56
(D) were detected; the cells were negative for arginase 1 (E). The tumor cells were positive for or-
ganic anion-transporting polypeptide 1B3 (OATP1B3) (F). Hematoxylin and Eosin staining (x200)
(A). CK19 staining (x100) (B). EMA staining (x400) (C). NCAM1/CD56 staining (x400) (D). Arginase
1 staining (x100) (E). OATP1B3 staining (x100) (F).

nent within the tumor because the origin may be HPC (3).
Although the diagnosis of CoCC by imaging modalities,
such as CT or MRI, is sometimes difficult, the accumulation
of new case reports of CoCC in recent years has allowed its
characterization on imaging. On US, CoCC is generally ob-
served as a heterogeneous hypoechoic lesion with an unclear
border (8). The space-occupying lesion often shows hyper-
vascular enhancement from the interior or periphery to the
entire tumor, without fast wash-out in the arterial-portal
dominant phase, and a distinct defect in the post-vascular
phase on contrast-enhanced US with sonazoid (8, 9). On
MRI, CoCC mainly shows low intensity on T1-weighted im-
aging, high intensity on T2-weighted imaging, and high in-
tensity on diffusion-weighted imaging (8, 10). On dynamic
CT or MRI, CoCC generally shows hyper-enhancement of
the periphery or the entire lesion in the early phase and
hyper-iso-enhancement in the late phase (8, 11, 12). In addi-
tion, CoCC is mostly observed as a clear defect in the hepa-
tobiliary phase on Gd-EOB-DTPA-enhanced MRI (8, 10, 13).
The common findings among these modalities include portal

venules penetrating the lesion and the absence of dilatation
of the peripheral bile ducts (5, 11). The prolonged enhance-
ment on dynamic CT or MRI has been reported to be due to
abundant fibrosis among tumor nests (10). It has also been
reported that the tumor cells of CoCC proliferate as they re-
place the surrounding normal liver cell cords and that re-
maining portal venules are present within tumor; thus, the
portal venules appear to penetrate the tumor on imag-
ing (3, 5, 10, 11). In the present case, the border of the le-
sion was unclear on US, and the lesion showed prolonged
enhancement on dynamic CT, which was in line with previ-
ous reports. However, no defect image was observed in the
hepatobiliary phase of Gd-EOB-DTPA-enhanced MRI, a
finding that was considered atypical of CoCC.
Immunohistochemistry revealed that the tumor cells were
positive for OATP1B3 (Fig. 6F). This was one reason that
no defect image was observed on the hepatobiliary phase of
Gd-EOB-DTPA-enhanced MRI. Furthermore, the reduction
in the liver function was reported to be correlated with the
decreased Gd-EOB-DTPA accumulation in the hepatocytes
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Figure 7. The clinical course of the present case.
Table 2. Reported Cases of CoCC Including FDG-PET Findings.
Background Tumor markers FDG-PET
Reference . Child-Pugh AFP DCP CEA CAI19-9 FDG Tumor size .
Age Sex Etiology score (ng/mL) (mAu/mL) (ng/mL) (U/mL) uptake SUVmax (mm) Location
11 74 male HBs-Ag(-), N.D. normal normal  normal 176 high 25.2 35 anterior-
HCV-AD (-) superior
segment
13 84 male HBs-Ag(-), N.D. 5.67 72.89 4.9 no N.D. 65 medial
HBc-Ab (+), segment
alcohol
14 59 male HBs-Ag(-), 5 N.D. N.D. 53.7 6,752 high 12.8 140 right lobe
HBc-AD (+)
Presentcase 71 male  Alcohol 9 11.6 24.7 8.36 <2 high 43 53 posterior-
superior
segment

AFP: alfa-fetoprotein, CA19-9: carbohydrate antigen 19-9, CEA: carcinoembryonic antigen, CoCC: cholangiolocellular carcinoma, DCP: des-y-carboxy pro-

thrombin, FDG-PET: fluoro-2-deoxyglucose position-emission tomography, HBc-Ab: hepatitis B virus core antibody, HBs-Ab: hepatitis B virus surface anti-

gen, HCV-Ab: hepatitis C virus antibody, N.D.: no described, SUVmax: maximun standard uptake value

during the hepatobiliary phase (14). In the present case, the
impaired liver function [Child-Pugh score, 8; albumin-
bilirubin (ALBI) score, -1.37] may have caused the atypical
Gd-EOB-DTPA-enhanced MRI findings. While Gd-EOB-
DTPA-enhanced MRI is useful for detecting liver tumors,
including HCC and CoCC, hepatic dysfunction may affect
the qualitative diagnosis of the tumor.

Regarding the origin of CoCC, several hypotheses have
been made, including the cholangioles or canals of Hering
origin theory (3) and the interlobular bile ducts origin the-
ory (6). In either case, since CoCC tends to originate from a
peripheral side of bile duct, the peripheral bile duct shows

no dilatation.

Regarding FDG-PET, aside from our case, only three
other cases of CoCC have been reported (10, 15, 16). In
three of the four cases including our own, CoCC showed a
high uptake of FDG within the tumor (Table 2). Mori et al.
noted that malignant CoCC cells show significant alterations
in their metabolism during the process of transformation
from normal cells, so the differences in the uptake of FDG
by different tumors might be caused by the malignant poten-
tial and/or tumor characteristics (10). Although there have
been few reports on the FDG uptake in CoCC and further
studies are needed, the disordered carbohydrate metabolism
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Table 3. Reported Cases of CoCC Treared by Minimally Invasive Treatment.

Background Tumor Tremtment
Reference T : :
Age Sex Etiology Child-Pugh M:ax1mum Smgl‘e or Location Method Outcome
score diameter multiple

20 59 male Liver cirrhosis 6 30 Single Segment 3 RFA 6M alive

21 79 male HCV 6 60 Single Segment 5 TACE 2Y alive

22 71 male Alcohol 7 54 Multiple  Anterior segment, TACE, 1Y alive

segment 2, segment 4  chemotherapy

23 70s male HCV N.D. 30 Single Segment 4 TACE 3Y dead
Present case 71 male Alcohol 9 53 Single Segment 7 TACE, RFA 6M alive

CoCC: cholangiolocellular carcinoma, HCV: hepatitis C virus, N.D.: no described, RFA: radiofrequency ablation, TACE: transcatheter arterial

chemoembolization, M: month, Y: year

in CoCC might change during the clinical course.

Immunohistochemistry using a hepatocyte marker (ar-
ginase 1), cholangiocyte marker (CK19), stem cell feature
(NCAM1/CD56), and EMA is useful for the differential di-
agnosis among CoCC, HCC, and ICC (6, 17-19). The pre-
sent findings were compatible with CoCC. In particular,
EMA positivity at the membranous site of the cancer duct
(membranous pattern) has been recognized as a specific fea-
ture of CoCC (17, 18). In the present case, although the pa-
tient was initially pathologically diagnosed with HCC, the
immunohistochemical findings and characteristic growth pat-
tern ultimately led us to the definitive diagnosis of CoCC.
We are of the opinion that immunohistochemistry, including
EMA staining, is necessary for the diagnosis of liver tumors
showing atypical imaging findings, especially when the tu-
mor specimen is obtained by a fine-needle biopsy.

Although CoCC is rare, it was reported that CoCC pa-
tients who underwent curative surgical resection had special
characteristics with a favorable long-term survival due to
this lesion’s relatively low-invasive histopathological charac-
teristics (unlike ICC) (5). Furthermore, the case of a patient
with CoCC who had repeated recurrence in the remnant
liver and was treated by additional surgical resection six
times and who achieved a seven-year survival after the first
curative surgical resection was also reported (20). Thus, sur-
gical resection is considered the optimal first-line treatment
for CoCC, regardless of whether it is performed as the in-
itial treatment or as treatment for recurrence.

However, other treatment methods should also be consid-
ered for cases with a poor liver function due to chronic liver
disease. To our knowledge, there had been four reports of
minimally invasive treatments not associated with surgical
resection, except for our present case. The etiologies of
CoCC were viral hepatitis in two cases, alcohol in one case,
and liver cirrhosis in one case. Minimally invasive treat-
ments were selected because of complications, the tumor
size, the number of tumors, or the patient’s refusal to un-
dergo an operation (21-24). Although RFA under laparotomy
was performed in one case (21), there were no cases treated
by PRFA (Table 3). Regarding PRFA, to our knowledge,
there is only one case report discussing the effectiveness of

PRFA for local recurrence; surgical resection was performed
as the initial treatment and as the treatment for the first re-
currence. Thereafter, PRFA was performed 7 times for a to-
tal of 10 recurrent lesions, and the patient was able to sur-
vive for 9.2 years (25).

In the present case, the lipiodol deposition after TACE
was slight, and the effect of TACE was considered weak. As
a result, additional PRFA achieved good tumor ablation. Be-
cause the tumor was large and the number of PRFA punc-
tures was supposed to be many, we performed PRFA after
TACE to decrease the risk of PRFA complications, such as
bleeding and tumor dissemination. The local recurrence in
our case was mostly due to the margin of ablation being
minimal, but recurrent lesions were able to be treated by ad-
ditional PRFA. We believe that PRFA may be a useful op-
tion for CoCC patients with a deteriorated liver functional
reserve.

HPC would be activated when the replication of mature
epithelial cell compartments of liver, hepatocytes, and/or
cholangiocytes are damaged (26, 27). Although rare, cases
of double primary hepatic cancer consisting of HCC and
CoCC have been reported (28, 29). HPC may give rise to
various types of primary hepatic cancer, including HCC,
ICC, CoCC, and combined HCC and ICC, depending on the
stage of carcinogenesis (28). Thus, continuous imaging
follow-up should be performed to detect not only the recur-
rence of CoCC but also occurrence of HCC, ICC, or com-
bined HCC and ICC.

In conclusion, we experienced a case of CoCC accompa-
nied by alcoholic liver cirrhosis that was first diagnosed as
HCC and treated by TACE and PRFA. A precise immuno-
histochemical analysis subsequently revealed CoCC. Local
recurrence was also able to be treated by PRFA without se-
rious adverse events. The FDG-PET findings of CoCC have
only been reported in four cases of CoCC, including the
present case.

The authors state that they have no Conflict of Interest (COI).
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